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MAGNETIC INSTRUMENTS. 



Fiff.409. 

Bar Magnets, — (Fig. 409.) — These instruments are 
adapted for the experimental elucidation of that peculiar 
property conferred on bodies essentially composed of iron, 
whereby, imder certain circumstances, they acquire the 
powers of polarity, attraction of immagnetic iron, attraction 
and repulsion of magnetic iron, and the influence of inducing 
magnetism in other iron not previously magnetic. 

Price, 4 inch, 26cts. ; 6 inch, 38cts. 

" 8 " 10.60 and 10.75. 

" 10 " $0.75 « $1.00. 

" 12 " 11.00 « 11.60. 



I 



Artificial Magnets (Fig. 410) made of 
steel, are now generally used in preference 
to the natural magnet, or loadstone, not only 
as they may be procured with greater ease, 
but because they are far superior to the 
natural magnet in strength, and communi- 
cate the magnetic virtue more powerfully, 
and may be varied in their form more easily ; 
the most usual of which is the bar magnet, 
and the horse -shoe ch: U magnet ; the latter 
IS much the most powerful. The piece of 
ircm used to connect the poles, or extremities 
of a horse-shoe magnet, is the armature or 
keeper, and by being kept on the poles of the 
magnet when not in use, preserves its po^qrer 



Fig. 4101. 




ELECTRO-MAGNETIC INSTRUMENTS. 




Fif.421. 2>« x^ j^i^g^g jRing^(Yig, 421.)— This 

consists of a glass cylindrical vessel, having 
a cork float attached to its upper end ; 
into this vessel is inserted a small voltaic 
comhination, consisting of a plate of zinc 
-^ surrounded hy a plate of copper ; the zinc 
_J plate being insulated from the copper. 
A copper wire attached to both these 
plates is made into the form of a ring, con- 
sisting of several coils of the wire, which is 
insulated by being wrapped around with 
•thread. Upon pouring dilute sulphurio 
acid into the vessels, and placing the plates 
in it, voltaic action commences, and is manifested by placing 
the apparatus afloat in water, when the coil will have a 
tendency to take a position in the plane of the magnetic 
meridian, and will exhibit all the effects of the attractive 
and repulsive tendencies described, when a strong magnet 
is brought near it on either side. If the pole be presented 
to it on the side where attraction takes place, the ring will 
move towards it till it arrives at the pole, and then proceed 
onwards in the same course, the magnet being hela in the 
axis of the ring, till it reaches the middle of the magnet ; 
but there it seems inclined to stop ; and then, after a few 
oscillations, it settles as in a position of equilibrium ; for If 
purposely displaced by bringing it forwards towards the 
other pole, it returns with a force which shows that it is 
repelled from that other pole. Let us now withdraw the 
magnet, and turning it half round, so that its poles are in 
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directions the reverse of what they were at first, and hold- 
ing the ring in one hand, let us again introduce the magnet 
into it with the other hand, until it is half-way through ; 
the slightest change in .this position causes it to move with 
an accelerated velocity towards that pole which is nearest to 
it ; and getting entirely clear of the magnet, it is projected 
to a considerable distance from it. At length, however, it 
stops, and, gradually turning round, presents the opposite 
face to the magnet ; attraction now takes place, and the 
ring returns to the magnet with a force equal to that with 
which it had before fled from it ; and passing again over 
its pole, finally rests in its position of equilibrium, encircling 
the middle, or what may be termed the equator of the mag- 
net. In the former position it was equally attracted by the 
two poles of the magnet : in the latter it is equally repelled. 

Price, $1.00. 

Fig. 422. Improved form of De la Rivers Ring. — (Fig. * 

422.) — Another and preferable form of the same 
instrument, in which the motions are less imped- 
ed, consists in its being set afloat in a little glass 
bowl, and the voltaic pair placed in a horizontal 
position ; the whole is then set afloat in a large 
basin of water, and on pouring a little dilute 
sulphuric acid into the bowl, the coil will be 
surprisingly sensible to the influence of a magnet, and will 
be attracted and repelled at a distance of several inches. 

Price, $1.25. 

Fig. 423. Floating CW.— (Fig. 423.) — 

A simple galvanic apparatus, 
which when placed in acidulated 
water tuins spontaneously, so as 
to place itself north or south, or 
accordant to the magnetic meri- 
dian. It consists of a coil of wire, 
the ends of which are brought 
through the coil, and are terminated by two pieces of metal, 
about an inch square each ; one plate being of zinc, the 
other of copper. When this instrument is in use, it is ne- 
cessary to suspend it by a thread, or support it by a cork 
at each end, lest it should sink. Price. $1.00. 
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Mectro-Magnet — (Fig. 424.) — This 
consists of a piece of soft iron bent in a 
U form, and surmounted with a coil, or 
succession of coils of insulated copper 
wire, the ends of which are connected 
with a voltaic scries. Attached to the 
faces of the magnet is a piece of iron 
cailed the lifter, having a hook or ring 
for suspending any weight. 

Price^ three sizes, $1.00, $1.50, 
and $2.50. 

Large Electro- Magnet, — (Fig. 425.) — 
This cut represents one of the most ele- 
gant modes of mounting large electro- 
magnets. The magnet is mounted, poles^ 
upward, on a firm and substantial base,' 
having a pillar with an arm, or lever, 
passing through a mortice on the top of 
It ; the lever being attached to the Ufter 

Fig. 425. 



Fiff 434. 





over the poles of the magnet, the coils on the electro-mag- 
net are attached by their ends to the screw cups on the 
base, or conveniently connecting with the battery. 

Price, 120.00 to $40.00. 



VOL. II. 2 
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The Magic Circle. — (Fig. 426.) — ^This consists of a coil 
of coarse insulated copper wire, through which is placed 
two semicircular pieces of soft iron, the faces accurately- 
fitted to each other, and when together forming a ring ; to 
each portion there is attached a handle for holding by. On 
connecting the ends of the coil with the poles of a galvanic 
battery, the ring being placed within the coil, the two parts 
are held firmly together, although there may be no contact 
between the coil and the ring, and requiring considerable 
force to separate those of the best make with ball and 
socket handles, resisting the power of two men to separate. 
Price, with ring handles, $1.00, $1.50, $1.75. 

$2.50. 
** with bail and socket handles, $7.00. 

Ir<m Rod supported in the Air mtkin a Wire Helix. — 
(Fig. 427, next page.) — This apparatus consists of a helix, 
or coil of coarse insulated copper wire, of about two or 
three inches in length, and about the same diameter, hav- 
ing an aperture in the centre of the coil of about one-third 
or one-half of an inch in diameter, the terminations of the 
wire being arranged for connecting with the cups of a gal- 
vanic battery. A rod of soft iron of about three times the 
length, and somewhat smaller than the interior of the helix, 
to allow it to pass through with perfect freedom, is placed 
within it. If now the connexions are made with a power- 
ful battery, the rod will be supported within the coil, resist- 
mg considerable effort to displace it, and when forced out 
of its position bounding back to its former place. 



ELECTRO- MA QKSTIC mSTftUMlKfa* 
Fig. 437. 
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The battery required to perfonn this experiment with 
advantage should be of a power not less than three of 
" Grove's series/* of the usual size* 

Price, $1.1 5, $3-00» and f5.00. 

Fig, 43a 




si^ts 

a elose 

a hollow cylinder^ into which an iron rod or any hody to be 

magnetised, is to be placed. ITiose having a number of 

byery, and the interniil diameter small, have g^reat mag-- 

netting power. Price, $2.50 and t!3.00* 

Cin^ifar Muf/netk Cm! — (Fig, 42 9» next page) — Oonfliats 
of a flat coil of insulated copper wire, rollea up, for the 
purpose of transmitting a current of the electric fluid* One 
end of the coil h pointed ^ aud mounted on a metallic ceatte^ 



I 
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''*»-^®* which IS fixed in a maho- 

gany base, and connected 
with a cap at one end of 
the base, by a wire on the 
bottom. The coil is sup- 
ported at the upper part by 
a vertical arm, and termi- 
ates in a cup with binding 
screw, as also the one on 
the base, for connecting 
with the poles of the bat- 
tery ; on transmitting a cur- 
rent through the coil, polar- 
ity and magnetic attraction 
are produced, one side of the coil being north and the other 
south. Price, $2.00. 

^•430. Apparatus for Oer- 

sted^s Experiment. — 
(Fig. 430.)— This con- 
sists of a rectangular 
frame of brass, support- 
ing three cups with 
binding screws, in such 
a manner that a current 
may be sent above a 
needle suspended within 
the frame, or below the needle, or in both directions, ac- 
cording as the connexions are made ; the wires p and n 
being insulated where they cross. A positive current pass- 
ing horizontally over the needle, from north to south, has a 
tendency to cause the north pole to move to the east ; con- 
sequently, if another current be made to pass under the 
wire, from south to north, the needle will be affected with 
twice the force that a single wire would have exerted ; or, 
what is the same thing, a continuous wire may be bent back 
on itself, as in the figure, and this constitutes the simplest 
form of the galvanometer. The current, passing in oppo- 
site directions, above and below the needle, will conspire, 
in both cases, to deflect it from its natural position, and in 
the same direction, and to bring it into a position nearer to 
right angles to the plane of the wires. Price, $3.00. 
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Fig. 431. 
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(Fig. 431, as above.) — Tliis cut represents the same in- 
strument, mounted on a mahogany base, having a graduated 
circle for estimating the deviations of the needle. 

Price, $3.60. 



Fig. 432. 




Galvanometer . — One of the simplest forms of the instru- 
ment is that represented in Fig. 432, in which a common 
compass-needle is suspended on a pivot proceeding from a 
wooden stand, and enclosed by a great number of turns of 
wire, bent into the shape of a vertical parallelogram, and 
the two ends of which terminate, as usual, in small metallic 
cups, for the purpose of establishing connexions with any 
galvanic combination of which we are desirous to ascertain 
and measure the electrical state. A graduated circle, hav- 
ing a dark line across it, coinciding with . the plane of the 
wires, is fixed to the pivot, immediately under the needle, 
to estimate its deviations in either direction from that plane. 

Price $3.60. 



2* 
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^' ^^ Oalvan(meter.—{¥ig. 

*433.) — Greater mobility 
may be given to the 
needle by the more de- 
licate mode of suspen- 
sion employed in the 
balance of torsion. With 
this view, it may be sus- 
pended at its centre by 
a fine thread, or, what 
is best of all, by a single 
filament of silk, enclosed 
in a tube, and attached 
to the lower end of a 
short metallic wire, pass- 
ed through the cover 
which crosses the top of 
the tube, and capable 
y..rtmir^,,,..m«H,«»....m..«..,„.............K of being turned in the 

Illllllllll'lllllililliililitlilillllllSiii^ aperture with some de- 
gree of friction, so as to bring the needle to any required 
horizontal position. The angular turning requisite for this 
purpose is marked by an index fixed upon the upper end 
of the wire, by reference to a small graduated circle imme- 
diately below it, in the upper side of the cover. All these 
parts are represented in the vertical section. The other 
parts of the apparatus, as far as relates to the coils of wire 
which encircle the needk, are similar to those of the former 
instrument : excepting that the wires in the middle of the 
upper part of the coil are separated a little, in order to leave 
an opening for the free passage of the thread that supports 
the needle. A graduated circle, equal in diameter to the 
length of the needle, is placed immediately below the needle. 
The compass, wire, and card, are en- 
dosed in glass in order to secure 
them from the agitations of the air, 
and to allow of our seeing the posi- 
tion of the needle. 

Price, $8.00. 

Gcdvanameter, with Astatic Needle, 
— ^This figure (Fig. 434) represents a 
ttmple arrangement of the galra- 



Fig.434. 
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nometer^ with astatic needle, which will be readily xmdor 
stood by a reference to those already described. 

Price, $6.00 



Improved Gidvanomeier, with Astatic 
NMle,—{¥\g, 436.) — ^In this cut is repre- 
sented an instrument similar to the last, 
with delicate and elegant adjustments, form- 
ing a galvanic multiplier, the sensibility of 
which may be illustrated by making with it 
the following experiment : Twist a pi^ce of 
iron or zmc wire round one of the binding 
screws, connected with one extremity of the 
coO ; place on the top of the other bindmg 
screw a drop of spring water, into which 
dip the other end pf the wire, the needles 
wUl immediately be moved by the weak 
current thus set in motion. Price, $15.00. 



Fig.43& 




Gold Zec^ Galvanoscope. — (Fig. 436.) 
— ^The construction of this instrument 
is similar to that of Bennet's electro- 
meter, excepting that the leaf is single, 
and there is added a forceps to retain 
the lower end of the gold leaf, and 
complete the galvanic circuit. The 
slip of gold leaf, g, is suspended loose- 
ly from the forceps, /, while the lower 
end is laid hold of by another forceps 
h ; each forceps terminating in a cup, 
the one, P, being above, and the other, 
N^, below, for establishing the commu- 
nications by which the current is trans- 
mitted through the gold leaf. The 
whole is enclosed in a cylindrical glass 
ease, the middle of which is placed 
between the poles of a strong horse- 
ihoe magnet, M, m, so that the gold 
leaf may be nearly equidistant from them. When the 
circuit is completed through the gold leaf, the latter will be 
Attracted or repelled laterally by the poles of the magnet, 
^eoording as the current is ascending or dQaQeii<dca!^^\ \^% 
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broad surface of the leaf becoming convex towards tiie 
magnet in the one case, and concave in the other. The 
curvature of the gold leaf may be viewed in a direction at 
right angles to the line of its motion, and may be referred 
to a fine line drawn upon the tube in the direction of its 
axis. This instrument is a most delicate test of the exist- 
ence and direction of a weak galvanic current. 

Price, with magnet, $5.00. 



Fig. 437. 



Fig. 438. 




Barlow^ s Electro- Magnetic Globe (Fig. 437) is a globe of 
wood or pasteboard, supported upon two wooden uprights. 
The globe has a wire, covered with silk or cotton, coOed 
completely over it, from one pole round and round to the 
opposite pole. One end dips into the cup, p ; the other into 
the cup, N. When the two poles or ions of a galvanic 
battery are connected with the wires in p and n, the fluid 
circulates around the globe, in consequence of which the- 
globe becomes magnetic, though there is no iron attached 
to it ; and a small delicately-balanced magnet placed upon 
any part of it will indicate the polarity and dip, in exactly 
the same manner as the usual magnet does upon the earth 
itself. Price, $3.00. 

Marshes Vibrating Wire, — (Fig. 438.) — ^This arrangement 
consists of a mahogany base, supporting a brass pillar bent 
over at the top, and having a screw cup entering the end, 
in the top of which mercury may be put ; in the base is a 
trough for mercury, and a mercury cup at the side, sup- 
ported by a wire connected with the trough ; to the end of 
the screw cup at the top there is a slender wire suspended 
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from a loop, and capable of free motion ; its lower end b 
amalgamated, and dips into a small cistern of mercury ; the 
caps, a and b, are filled also with mercury, and through 
them the eleclaical current is passed down the loose wire ; 
no motion of this wire is perceptible, imtil a horse-shoe 
magnet is placed in a horizontal position, on the basis, with 
its poles enclosing the wire, when il is instantly urged 
either forwards, towards c, or backwards, towards d, accord- 
ing to the position of the poles, and the direction of the 
current. In either case it is thrown out of the mercury, 
and the circuit being thus broken, the effect ceases, until 
the wire falls back again by its own weight, into the mer- 
cury ; when the current being re-established, the same 
influence is again exerted, the phenomenon is repeated, and 
the wire exhibits a quick succession of vibratory motions. 

Price, $2.00. 

Fig. 438. 




Barlow's Spur Wheel. — (Fig. 439.) — This instrument is 
mounted on a mahogany base, having a small trough for mer- 
cury, and supporting a small brass figure, to which an arm 
is attached, branching off and bending downwards, being 
divided at its extremities into two branches, between which 
a spur-wheel, having a number of rays, is made to revolve 
in two centres. A horse-shoe magnet is laid on the base, 
with its poles inclosing the spur-wheel. One of the poles 
of the buttery is to be connected with the mercury in the 
trough, and the other to the arm supporting the wheel, or 
with mercury cups attached to these parts for the ^uvi^o%«. 
The wheel; being constructed so as to Iuth tomiv^ It^^^ ^^si^ 
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revolve with ffreat rapidity as soon as the contacts ate, 
made with the battery ; for this purpose, however, the wheel 
must dip so far into the mercury as that each of the rays 
shall touch the surface before the preceding ray has quitted 
the mercury. The direction of the motion depends, of course, 
on the same circumstances as were before mentioned. Mn 
Barlow observes, however, that m general the experiment 
succeeds best when the wheel revolves inwards. 

^^' ^^- This instrument is also 

constructed with two 
wheels, as represented in 
Fig. 440. An electro- 
magnet is sometimes sub- 
stituted for the steel mag- 
net, being included in the 
circuit with the wheel, 
the current flowing through both. Changing the direction 
of the current in this arrangement, changes the direction of 
the rotation. 

Price, 

** with two wheels, - - - 

" " «* " and electro-magnet. 




one 



$2.50. 
$4.00. 
$5.50. 
$3.60. 



Fig. 441. ji Wire revolving round a Magnet — (Fig. 

441.) — This apparatus consists of a glass cylin- 
der having at the lower end a cup of wood, 
through which a small rod of iron is fastened, 
projecting through for a short distance into the 
glass tube, and surrounded with mercury. The 
other end of the iron rod is inserted in a wood 
base, ha>ing four short pillars, beneath which 
a magnet may be placed in contact with the 
iron rod, inducing magnetism therein. On the 
top of the cylinder is a brass cup, having a screw 
cup through which a piece of platinum wire 
passes, and terminates below by a loop ; another 
piece of wire hangs from this by a loop, and its lower end, 
which dips a very little way into the mercury ; being amal- 
gamated, it is preserved from adhering either to the iron wire 
or to the glass. When even a feeble voltaic combination is 
connected with the upper and lower ends of this apparatus. 
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and the pole of a magpet is placed m contact witli tlie ex- 
ternal end of the iron wire, the piovable wire witfaiD rapidlf 
rotates round the tempcHury magnet thus formed by induc- 
tion at the moment, and by ehanging either the connexion 
or the pole of the magnet in contact with the iron, the di- 
rection of the motion itself is changed. Price, $3,50, 



Revolving Magnet — *"*«• ^^ 

This instrument (Fig. 
442} consists of a mag- 
net, about seven inches 
loi^, having at each 
end a delicate point, 
on which it is sup- 
ported by a mahogany 
stand, pular, and arch- 
ed frame-work, and 
turning at the bottom 
in a small brass cup, in 
which there is a well- 
finished centre, and at 
the top in a centre at- 
tached to the lower 
part of the screw-cap. 
Near the middle of the I 
magnet there is sup- 
ported, by an arm from the pillar, a stage in the form of a 
ring, through the centre of which the magnet passes freely, 
and carrying a cistern of mercury, which also surrounds the 
magnet without touching it. A small wire, pointed and 
amalgamated at its end, is fixed to the middle of the mag- 
net immediately above the cistern, and is bent so as just to 
dip into the mercury contained in the cistern ; a copper 
mre, connected with the interior of the cistern, passing 
through its side, and bent upwards, terminates in a cup, 
holding mercury, for effecting the communication with the 
voltaic battery by wires in the usual manner ; the other pole 
hemg in contact with the cup at either the top or bottom of 
the magnet, and in which there is also mercury, thus forming 
a continuous circmt through either half of the magnet, as 
the wires may be arranged, and rotating with consideraVA^^ 
velodty on its axis. Pn<^e, %b.^^. 
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Fig. 443. 




Vibrating Magic Circle. — (Fig. 443, as above.) — This 
instrument consists of an electro-magnet, mounted on a 
mahogany base, and supported in a horizontal position by a 
stout short pillar ; the wires or terminators of the electro- 
magnet being soldered, beneath the base, to a cup with 
binding screw on the base, and the end of a long brass 
pillar, which pillar supports a plate at the top, and from 
which is suspended, by a small spindle, a coil of wire in the 
form of a magic circle, hanging in front of one of the poleff 
of the electro- magnet ; the ends of the coil dip into mercury 
cups on the top of the plate. Tlie circuit with the battery 
is formed by connecting one of the poles with the cup hav- 
ing a binding screw, and the other with the pillar support- 
ing the circle, causing the circle to be attracted over the 
pole of the magnet, by which the wires in the mercury cup 
are drawn out and the contact broken, the coil falling back ; 
when the wires again dipping in the mercury, the contact is 
renewed, and thus a constant vibrating of a circle over the 
pole of the magnet takes place. Price, $6.00 

Mectro-Magriet mth Three Poles, — (Fig. 444, next page.) 
— ^This consists of an iron rod, wound with insulated copper 
wire ; the wire being wound in one direction through one 
half of the rod, and then turning and being wound in the 
contrary direction ; the extremities of the wires being con- 
joected with cups having binding screws on the base bf the 
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instrument. On passing the battery current through the 
coil, the ends become similar poles, and the middle an op- 
posite pole. And by changing the direction of the current 
the ix>le8 will be reversed. Price, $3.00. 



Magmtt revolving ^- ^*- 

round a Wire. — 
(Fig. 446.) — This 
consists of two flat 
bar magnets, dou- 
bly bent in the mid- 
dle, and having at 
the under part of 
the bend agate cups 
fixed, by which they 
are supported up- 
on upright pointed 
wires, affixed in the 
basis of the appa- 
ratus, and upon 
irhicb they turn 
round as upon an 
axis. Above the 
agate cups, on the 
upper part of the 
bend, small cisterns 
to hold mercury are 
also formed. Two 

circular troughs to ^.^ m j u 

contara mercury, are supported upon a stage, affixed to the 
bans, having holes in their centres to allow the ma^cneta \a 
pass ihnni^ them. A bent pointed wiie \a a^^^ voX»^^ 
Vol. II.— 3 
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eisterns of each magnet, the ends of which dip into the 
mercury ooittained m the trouffhs upon the stage; and 
through the sidea of the traugh wires are passed^ entering 
into we mercury contained in the troughs, and bearing at 
their ends other cups to hold mercury. To steady the mo- 
lion of the magnet^ wire loops are affixed to them, which 
embrace the upright pointed wires on.whidi the magnets 
rest. A hollow piUsr is firmly affixed to the stage, in which 
a bent wire supporting another cross wire is inserted, and is 
capable of being raised or lowered, and secured at anj re- 
quired height by a binding screw. The two ends ol the 
cross wire are bent downwards and pdnted, and made to 
enter the two small cisterns affixed upon the maenets. A 
third cup to contain mercury is also provided at Uie top of 
the cross wire, and a communicaticm being made with the 
battery by means of uniting wires dipping into the mercury 
in the cups, the wire from the positive end ci the battery 
being placed in the upper cup, and the wire from the nega- 
tive end in each of the lower cups, the magnets will begin 
to rotate in opposite directions, and those directions may be 
reversed by changing the situations of the uniting wires. 
Two batteries should here be employed, in order to make 
both the magnets revolve with the desired velocity ; and 
attention must be paid, when using two batteries, that the 
currents of electricity flow in the same direction ; otherwise, 
the phenomena of the revolutions of the magnets in contrary 
directions will not take place, but they will both revfAve in 
the same direction. Price, $9.00. 



Ampere's jRotatmg Battery. — (Yig, 446, next page.) — ^This 
consists of a U formed magnet, supported on a mahoeany 
or brass base ; in the ends of each pole of the magnet were 
is a small hole, with a well-finished centre, and in which 
pointed wires are made- to revolve, supportmg a double 
cylindrical copper vessel, having a bent metal wire fixed to 
the top of its innermost cylinder, with a vertical wire pointed 
at both ends fixed in the middle of that bent wire and hung 
upon the upper end of each pole of the magnet, the lower 
points of the vertical wires of each vessel, entering the 
holes, formed as above described, in the magnet for that 
purpose. Two hollow cylinders of zmc, each furnished with 
simuar bent wires, having holes made in the under »des of 








each, are then placed within the double copper vessels ; the 
holes in the bent wires, being hung upon the uppermost 
pmnted ends of the vertical wires, before mentioned. — 
Diluted acid being then poured into the space between the 
copper cylinders, the voltaic action commences, and present* 
the phenomena of the cyUnders revolving upon their axes, 
the copper vessels revolving in opposite and contrary direc- 
tions, and the zinc cylinders turning in opposite directions 
to them ; the rapidity of their revolutions depending upon 
the strength of the acid, and the delicacy of their sus- 
pendon. 

The zinc cylinders revolve with rapidity, but from the 
superior weight of the copper cylinders, when filled with 
the exciting liquor, it is rarely that the rotatory tendency 
can be exhibited in them. Price, 16.00. 



Revolving Cylinders. — (Fig. 447, as above.) — ^A horse- 
shoe magnet is supported vertically upon a stand, having 
holes formed in the centres of its ends. Two wooden 
dreolar troughs are secured by binding screwa \i^o\i t»V!kft 
armft of the nugnet, to contain mercury. 1ii\a 1i^^ V^^ftx^ 
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in the centres of the ends of the magnet, two conical pointed 
wires are inserted, which are affixea in the middle of two 
hemispherical cups, united to cylinders, the rims of which 
are formed into points, which are dipped into the mercury, 
contained in the circular troughs. Upon the top of each 
hemisphere is placed a small cup, to contain mercury. Other 
cups for holding mercury, are supported on the external 
ends of bent wires, which pass through the sides of the 
circular troughs, into the mercury con tamed therein. When 
a stream of voltaic electricity is passed through this appa- 
ratus, by means of connecting wires, placed in the mercuiy, 
contained in the upper and lower cup, the cylinders com- 
mence revolving in opposite directions, that cylinder on the 
north pole, and down which the current is descending, 
moving of course from left to right ; but if the two upper 
cups be united by a wire, and the lower cups ccmnected 
with the positive and negative extremities of the voltaic 
battery, the same stream will traverse both sides of the ap- 
paratus, passing upwards in one cylinder, and downwards 
m the other ; and the rotations will now, from the contrary 
influences of the two poles, be in the same direction in botiii 
cylinders. Price, $8.00. 

Pagers Revolving Armature. — (Fig. 448, next page.) — ^This 
consists of a U formed electro-magnet, wound with stout 
insulated copper wire, supported on a round mahogany base, 
in a vertical position, and having a brass plate soldered 
around the poles of the magnet, and supporting a brass pillar 
and arm at one end. Over the poles of the electro-magnet 
there revolves a soft iron armature, having a spindle sup- 
ported in a centre below, and a screw in the arm above ; on 
the spindle near the armature there is a break-piece formed 
of silver, by filing the opposite sides away, and against 
which a silver spring is fixed so as to touch the break-piece 
twice in each revolution, and having a wire connected with 
the cup, having a binding screw on the base, the termina- 
tions of the wires of the electro-magnet being with the other 
cup on the base, and with the iron of the magnet. On con- 
necting the battery current with the cups on the base, the 
armature will revolve with great rapidity. Price, $4.00. 

Revolving Wheel and Armatures, — (Fig. 449, next page.)— 
This consists of a wheel, having four soft iron armatures 
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xed on its circumference, liaving a spindle supported by 
wo brass pUlara and a brass plate to the poles of an electro- 
nagnet^ wound as usual ^ and fixed to a mahogany circular 
>&se; at one end of the spindle there is a bi^ak- piece j 
brmed of a disc of metal, and havitig four silver pins pro- 
jecting therefrom, their positions corresponding to those 
if the armatures on the wheel ; against these pins there is 
i silTer spring, touching the pins in their revolution, whicli 
\ connected with one of the cups with binding screws at the 
ej» the wires of the electro-magnet being connected with 
be other cup and the frame of the magnet in such a manner, 
bat the electro-magnet will be charged on the approach of 
Hy one of the armatures, hut cut off as it recedes there- 
from, the current being formed by the contact of the projecting 
Jrins iu the break-piece against the spring, and broken by 
their separation, the momentum the wheel hav\Tv^ a^i^^mft^ 
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causing the approach of the succeeding armature, thv 
causing rapid motion. Price, $6.00 and $7.00. 

Pagers Revolwng Magnet — (Fig. 460, next page.) — ^Thi 
consistB of a U-formed magnet, about eight inches lon^ 
supported upright in a mahogany base ; a round piece o 
son iron, wound as an electro-magnet with insulated win 
and having a spindle passix:^ through its centre crosswise, an 
supported in a deep centre below, and above by a milled-hea 
screw, in an arched frame, which is soldered to the ends o 
the electro-magnet ; the ends of the wires around the electro 
magnet are soldered to a Page's pole-changer, which con 
sists of two segments of a silver cylinder, about one-third a 
an inch in length, and one-fifth of an inch in diameter, place 
on the opposite sides of the spindle above the electro-mag 
net, but msulated from the spindle by its being wound wit 
silk, the segments being separated from contact with eac' 
other a small distance. Through the sides of the frames o 
the poles of the magnet, pass ivory or horn cylinders, insulal 
ing stout wires, having at their outer extremities brass cup 
with binding screws, and within slender silver springs press 
ing the cylmdrical segments on opposite sides, these aeg 
ments being placed in such a position as to cause the currei 
to be changed at a proper time to insure the revolution o 
the electro-magnet, by the attracting and repelling powe 
of the fixed magnet, joined with the like power in the re 
volving magnet, occasioned by the battery current flowLoj 
through the cups and silver springs, and changing every ha] 
revolution, so that while the electro-magnet has one polarit 
in one half of its revolution, it has an opposite p(^aiit 
in the othA* half. In this instrument reversing the poles oi 
the battery in the cups will reverse the motion of the electrc 
magnet. Price, $6.00 and $7.00. 

Pagers Revolving Magnet with Electro- Magnet — ^Fig 
451, next page.) — By substituting an electro-magnet for th 
permanent magnet, a much more rapid motion may be pro 
duced, though the rotation is not reversed by the changinj 
of the poles of the battery current, as in the permanen 
magnet, owing to its changing the direction of the curren 
in the poles of both electro-magnets ; the revolutions in thi 
instrument are astonishingly rapid, averaging from 6 t 
100,00 per minute. Price, $6.00 and 47.00. 
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ten inches long ; there is supported two electro-magnets in 
a vertical position, with their poles upwards, the magnets 
being covered with a double coil of thick insulated copper 
wire, the terminations passing through the base to the under 
side ; the magnets are held firmly clamped to the base by 
a brass bar and screw from beneath. A small stage, sup- 
ported by four brass pillars, through which the poles of the 
magnets just extend, over which two armatures movable by 
a horizontal axis attached to the stage are supported, and so 
connected over the poles of the magnets, that, while the one 
armature is in contact with the poles of oae magnet, the 
other armature is removed from the other magnet, and 
vice versa. The armatures thus arranged are connected to 
cme end of a horizontal walking beam, supported on a stout 
vertical brass column, branched at the extremity, for receiv- 
ing the axis of the beam ; the other end of the beam being 
connected to the crank of the spindle of a fly-wheel, sup- 
ported by two brass pillars ; on a part of the spindle there 
is a compound silver break-piece, against which two silver 
springs alternately touch, the connexions being farmed as 
follows : — one termination of the first electro-magnet is con- 
nected to one of the silver springs, and the other termination 
to the cup with binding screw at the side of the base. The 
one termination of the other electro-magnet is connected 
with the other spring, and the other extrenuty to the same 
cup with binding screw as the first is attached. The arma- 
tures are connected by the frame of the instrument, and a 
wire beneath the base, to another cup with binding screw. 
The working of the engine is accomplished by connecting 
the cups with the wires from the ordinary pot battery (Fig. 
391), and screwing them fast therein. The battery should 
be charged with a fresh solution of blue vitriol, and the zinc 
cylinder scraped clean, when the engine will work admirably 
well, the armatures being alternately attracted by the mag- 
nets, in consequence of the silver springs alternately acting 
on the break-pieces of the spindle, giving rapid motion to 
the beam and fly-wheel ; the silver springs must just touch 
the break, and be free where it is filed away, and care taken 
that the contact is not interrupted by dirt, <&c. 

Price, $12.00. 

Beam Engine toith Curved Armatures, — (Fig. 453, next 
JM^.) — ^The descriptioa given of the precedmg engine 
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Fig. 453. 




will, in general, apply to this ; the mahogany btoe is twelve 
inches long and five inches wide, the electro-magnets sup- 
ported at a distance of nine inches from each other, over 
which a walking beam, with curved armatures attached to 
the ends, is made to vibrate, giving motion to a bent lever, 
the spindle of which is supported by two brass pillars, 
which again gives motion to a spindle having a crank, on 
which the fly-wheel is fixed ; the springs and break-piece 
being arranged as in the preceding instrument. 

Price, 118.00. 

Magnetic Engine, — (Fig. 454, next page.) — In this ar- 
rangement the electro-magnets are supported on a round 
mahogany base, to which they are firmly clamped ; four 
brass pillars support a circular brass plate through which 
the poles of the magnets pass, and over which two arma- 
tures connected together vibrate. Two pillars are screwed 
to the plate, over the projecting ends of two of the lower 
pillars which support the spindle, having the crank and fly- 
wheel, and to which the break piece is attached ; there is a 
short pillar at the side of the plate supporting a bent lever, 
giving motion to the crank by the alternate action of the 
armatures ; the silver springs pass from the base and ^reaa 
against the breakpieces alternately, as descx\\^^ \SLT^!^. VV^t, 




■where the descriplion given will in many parLiculara apply] 
to this engine. Piice, $15*00. 

BeU Etiffint. — {Fig. 4-55. rs above.) — ^Thk consists of ft I 
permanent magnet^ of the size and ormatruction of that de-f 
cribed as Page's revolving magnet (Fig. 451) ; it is attached] 
to a round mahogany base, with poles downwards, between j 
which an electro- magnet revolves, having on its spindle an 
endless screw working in a toothed wheel, and supported 
from the sides of the magnet by an axis and two brass piUarg, 
On the side of the wheel there is a pin projecting, which | 
once in each revolution moves a lever attached to a hammer, 
which strikes the bell hy being drawn back, and having A 
strong spiral spring pressing against it. Price, 112.00. 
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HorimmM Sell Bngint.—{F\s. 456, as above.)— The 
horizontal bell en^e is mounted on a mahogany base, 13 
inchea len^, and 6 inches wide, having two electro-magnets^ 
covered with stout wire, supported by brass pillars about 
two inches above the base, between which there is support- 
ed on two dides an armatvire, which is movable between 
the poles of the two elec^^-magnets ; near one end of the 
base, two brass pillars support a spindle, having a crank, 
fly-wheel, and break-jnece ; from the crank an arm proceeds, 
and is connected by a joint to the top of the armature ; there 
is also on the spindle a pinion, giving motion to a toothed 
wheel supported on a brass piiiar; on the face of the whecd 
Ahere is a pin, which in each revolution of the wheel gives 
uotion to a lever and hammer connected, striking a bell 
supported on a brass pillar over the magnet at the other end 
of the base. The springs and connexions under the base, 
are arranged as in the preceding engines : the motion of this 
instrument is occasioned in consequenoe of the distribution of 
the current of electricity, from the galvanic battery, tkrouffh 
the electro-maffnets, by means of the silver springs and bleak* 
pieces, producing alternate attraction between the poles of 
the two electro-magnets, and giving motion to the arm, fly* 
wheel, pinion, and thus to the toothed wheel, causing the 
lever to strike the bell, producing rapid motion and a con- 
tinual ringmg, the operation of which is highly interesting. 

Price, $20.00. 

Movable Wires far ehowing Attraction and Repulsum,^" 
(Fiff. 467, next page.)-— This cut represents a rectangular 
tabls from which arise four upnght pillars sup^rtin^ t^<^ 
cvoM-fiieoea if wood^ having a row oi \ic!^ iot i:«RMora% 
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four cups, two on each piece, the distances of which fvoiii 
each other may by means of these holes be varied at pleasure. 
Short wires, a, a, a, a, proceed horizontally from the bottoms 
of the cups, and serve as pivots round which the two wires, 
to, w, bent twice at right angles, are made to turn at the 
upper part c^ their vertical branches, having small holes 
drilled through them for that purpose. These wires, thus 
hung freely upon their pivots, carry on their upper ends 
small weights^ which, bringing the centres of gravity as 
nearly as possible in coincidence with the points of suspen- 
sion, ehable them to be moved by a very slight force. Con- 
ducting wires, proceeding from a voltaic battery, are then 
inserted into the cups previously filled with mercury, ia 
such a manner that the galvanic current shall pass in the 
same direction through both the parallel wires ; the moment 
this is done, the wires move towards each other, even from 
a distance of se>'eral inches, exhibiting a powerful mutual 
8tt3*action. When the currents are transmitted in directions 
opposite to each other in the two wires, which they may be 
made to do by transposing the communicnting wires inserted 
into the cups leading to one of the movable wires, while the 
others are left as before, the movable wires immediately 
recede from each other, manifesting a repulsion as powerful 
as the attraction was in the former case. Price, $5.50. 

The Scintillating Circle. — (Fig. 458, as above.) — ^This 
instrument consists of a steel rim cut on the face after the 
manner of a file, and connected by metallic contact with 
one of the cups having binding screws on the base ; the rim 
is fastened to an immovable disc, in the centre of which is a 
brass axis, oairying a small pulley, to which rapid rotetkm 
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can be communicated by a multiplying wheel attached to 
the pillar. The pulley carries a steel wire, pointed at its 
extremities, and bent at such angles as lightly to drag over 
the faces oS. the files in rotation. The wire is removable at 
pleasure to admit of its adjustment or replacement. The 
axis is connected by a wire with the other cup on the base, 
which is connected with one of the terminals of a galvanio 
series ; the other cup is also connected with the other termi- 
nal, a powerful coil being interposed between the cup on 
the base and the galvanic battery. On putting the apparatus 
in action, contact is made and broken alternately at nearly 
opposite diameters of the disc. The e£fec4 to the eye is a 
continuous circle of radiant and splendid scintillations. 
This is perhaps one of the most delicately beautiful of elec- 
trical experiments. Price, |8.00. 

Lackey' 8 Coil Machme, with Scin- ^^e- ^ 

tiUating Circle.— (Fig. 459.)— In 
this cut we have a representation 
of Lockey's electro-magnetic coil 
machine, to which is attached an 
apparatus for producing luminous 
gaJvanic rings. The contact-break- 
er is the curved spring C, which is 
carried rapidly round by the mul- 
tiplying wheel and handle, d, stri- 
king in its course against the 
notches in the interior of the me- 
tallic circle, b. 

The diameter of the ring a 5 is 
about five inches; they may be 

made of different metals, and if corresponding springs be 
used, there will be a different light for each. The rings are 
secured in the circular rabbit of the square piece of wood A, 
by small turn buttons ; one end of the primary coil is in com- 
munication with the ring, the other is in binding screw, e, 
where one of the battery wires is to be fixed ; the spring, c, 
has metallic communication with the other pole of the bat- 
tery by means of its metallic socket, to which a wire is sol- 
dered and brought down to another connecting piece sym- 
metrical with e, but not visible in the figure ; a small portion 
of this wire is seen at g; f, /, are the usual connecting pieces 
from which the shock is received. Pnoe %\^,^. 

VOL, II, — 4 
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Apparatus for Detonating Ouses hy ike Magneto-JSleeifU 
Spark, — (Fig, 460, as above.) — Round the soft iron Kfter 
of a horse-shoe magnet capable of carrying fifteen or twenty 
pounds, ten or twelve feet of insulated copper wire are 
wound. To the ends of the coil two thick copper wires are 
to be soldered in order to form a complete metallic eircvti 
when the lifter is in contact with the poles of the magnet. 
The magnet is mounted, poles upwards, on a wood stand, 
having a pillar with an arm or lever passing through a 
mortice in the top of it, for the purpose of removing, by a 
sudden jerk, the lifter from the poles of the magnet In 
front of the magnet a glass tube is fixed, having its top 
closed by a cap of box-wood, through which the copper 
wires soldered to the extremities of the coil pass, as near air 
tight as possible, into the glass tube ; the end of one wire 
being flattened, is bent at right angles and well amalgam- 
ated. The other, which is straight, can be brought down 
or removed from it by means of the lever. The whole 
•arrangement will be readily understood by a simple inspec- 
tion of the figure. The mixed gases are* introduced into the 
tube, G, by means of a bent or flexible tube. On giving 
the lever, e, a smart blow with the palm of the hand, the 
iron lifter, a, b, is suddenly removed from the poles of the 
magnet, a current of electricity is induced in the ccmH, cod* 
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tact between the wires in the tube, o, is broken, a spark 
appears, and the gases are immediately exploded. 

Price, 126.00 

Dr. BirtTs Inver8ar.—{¥ig, ^ ^^8-^^ 
461.) — ^An instrument to re- ^^ 
Terse quickly the current from 
the galvanic battery. Its action 
is very simple, complete, and 
convenient, a b is an arc of 
solid brass, formed of three separate pieces, either distinct 
from each other, with a cavity between them ; or else two 
pieces of ivory are inserted, that the surface at the top may 
be quite even. The two outer pieces of brass formii^ this 
arc are connected together by a wire underneath the stand, 
but the centre pillar has no connexion with the others, a, 
and the centre piece, have binding screws attached ; c and 
D are two bars of brass, fixed to each other, so that when 
one is moved the other follows it, yet there is no metallic 
communication between them. There are binding screws at 
one end of each, while the other ends fit tightly upon the 
arc. The whole cross moves stiffly round the centre pin. 
The battery connexion being made with b and f, the object 
to be galvanized placed between the binding screws of the 
arc and the bars or cross, as represented m the cut, the 
positive pole being at e, the current would traverse from d 
to B, thence underneath by the connecting wire to a, from 
A through the object to the middle piece, and from this by 
t; to F. Slipping the cross aside so that c is moved to a 
(other things as before), the current would pass along d to 
the centre piece, thence through the object to a, and back 
by o to F, or to the opposite end of the battery. 

Price, $6.00. 

The Water JRegtUatar for modifying Ghlvanic Shocks. — 
(Fig. 462, next page.) — ^The water regulator, contrived by 
Mr. Lockey, is a useful piece of apparatus for the purpose 
of modifying the physiological eflfects of the galvanic shock 
obtained by the medium of the self-acting coil or other 
source of power. The most powerful shock can by this 
in^rulator be readily reduced to one in the mildest form. In 
the medical administration of galvanic electricity, this was 
formerly a pdnt of some importance, as ob\ia\in\^ li)c^ xl^^^xat 
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tity of water). 



F*«- 4fia. Mty of any adjustment of the size of the 

battery, the depth to which its plates are 
immersed, &c. : A is a glass tube about 
five inches in length, capped at each ex- 
tremity ; this tube rests upon, but is not 
fastened to, the base, ff, as it may some- 
times be desirable to attach the regulator 
directly to the connector of the coil, by 
the wire, /. The fixed copper wire, e a 
/, bent to a right angle at a, passes 
out close to the bottom of the cap, and 
is fastened by the screw-connector, /. 
The copper connecting-wire, chd, passes 
I through a stuffing-box in the centre of 
I the upper cap, k (which unscrews in 
order to introduce any convenient quan- 
The apparatus is interposed in the cu*cnit 
between one of the extremities of the coil and the person 
about to recdve the shock ; and, according as the points of 
the wire d and e are approximated to, or separated from 
one another, will be the strength or the gentleness of the 
shock. Price, $4.00. 

SeebecJc*8 Thermo- Electric Circuit. — (Fig. 463, next page. 
— ^An instrument which shows the electric effect produ< 
by heating dissimilar metals. It may be made of many 
forms. That of a parallelogram is the most usual. The two 
arms, a and b, are of one metal, for example, antimony ; the 
other two arms, c and d, of a different metal, as bismuth — 
these are soldered at the comers. A stand supports the 
whole, and bears besides a small magnet, the point of sus- 
pension of which is about the centre of the parallelogram. 
When the heat of a flame is thrown upon either of the comers 
where the two metals meet, an electrical current is estab- 
lished, and the magnet is diverted from its polar direction, 
the north pole tuming towards the east or west, according 
to the position of the two metals, that is, according to the 
course of the current. Price, $5,00. 

ThermO'Ma^gnetic Rectangles, — (Fig. 464, next page.) — 
These consist of slender wire frames, with four branches 
suspended on a fine point attached to the upper part of the 
rectangle, which is composed of pairs of dissimilar metals^ 



XLBOTRO-MAGNBTIC INSTRUMENTS. 

Fig. 46a Fig. 464. 



41 





sucli as silver and platinum, soldered together and arranged 
in a rectangle, with a ring in the lower part for the intro- 
duction of a support. When the pole of a magnet is placed 
on one side of the frame and a spirit lamp on the other, the 
wire frame rotates by thermo-magnetic action. 

Price, |1,'75 : with stand, $2,25. 

ThermO'Mectric Revolving Rect- 
angles, — (Fig. 465.) — This instru- 
ment consists of a U magnet, mount- 
ed on a brass stand, having a well 
finished centre in each of the poles ; 
two rectangular frames composed of 
alver and platina, or silver and 
German silver, are delicately poised 
on the centres, and a spirit lamp 
that can be adjusted to different 
heights, fixed between the arms of 
the magnet, the flame of which 
causes the circulation of thermo- 
electric currents in the wires as 
evinced* by their rotation roimd the 
poles of the magnet. 

Price, 16.00. 

Flat Rihbm C(nZ».--(Fig. 466, 
next page.) — ^These consist of sheet 
copper, cut in strips about one inch 
wide, and soldered together to the length of 190 feet or 
more, and wound together in the form of a close spiral, 
each layer carefully insulated by strips oi coUau. 

ProMBPor Henir; of PrincetcHi, to 'wlxom -wft ttit^ VxA^X^ . 
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for very elaborate mvestigations, connected with these in- 
stmmeats, thiiB describes the mann^ of use: a» Is the 
ribbon coil about 100 feet long ; d, a rasp, the end of which 
commnmcates with the sine cylbder of the battery, through 
the medium of a cup of mercury ; one end of the ribbcm is 
placed permanently in the cup connected with the copper 
element, and by drawing the other end smartly over the 
surface of the rasp, a senes of brilliant sparks are produced, 
and the electrical current through the coil is rapidly broken 
and renewed. 

Now on placing coil, c, containing about 100 feet of insu- 
lated copper ribbon, on coil, a, a plate of ^lass bebi^ inter- 
posed, and sending the electrical current from the battery 
through a, it was found that as often as the drcuit was 
interrupted, a powerful secondary current was induced in 6, 
and that when the ends of this coil were rubbed together^ 
sparks, were produced ; when a small coil of wire enclosing 
a needle was interposed, the needle became magnetic ; when 
a small horse-shoe of soft iron, surrounded by a coil of ^inre, 
was interposed, magnetism was developed ; when the ends 
of the coil were attached to a small decomposing apparatus, 
gas was ^ven o£f at each pole, and when the body was 
interposed, a shock, though a feeble one, was experienced. 

Price, 14 to 18.00. 
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Fig. 467. 




Flat Wire Coils,— {Fig. 467, as above.)— These conust 

of fine insulated copper wire, from 1000 feet and upwards 

J^Bg", waand in the iomi of a flat apinl, saoid tKDt&Hj oe- 
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mented together in that form ; used with the rihbon coil 
the experiments are very interesting and astonishing. 

The experiments of Professor Heniy, relative to the induc- 
tion of Becoidarj enrrents at a distance, are exceedingly 
striking. By sending an intermitting current of electricity 
throng the spiral, a, and placing the helix of thin wire, b, 
oyer it, a plate of glass hmg interposed, ehocks may be ob- 
tained on grasping the handles attached to the coil. When 
a consistea of about 300 feet of copper ribbon, one and a 
half inch in width, and &, a helix of copper wire five miles 
long, Dr. Henry found that shocks might be obtained when 
the coils were four feet apart ; and at a distance of twelve 
inches, they were too strong io be taken through the body. 
The Professor also mentions a very instructive method of 
exhibit!]^ these astonishing experiments, which the author 
has frequently adopted in the lecture room, viz. to cause 
the induction to take place through the partition-walls of 
two rooms, for which purpose a coil, about 100 feet of 
riliboii, is suspended against the wall in one room, while a 
p^!Bon in the adjohm^ room receives the shock by grasping 
the handles of a heUx, of about 300 yards of thin wire, ana 
approaching it to the spot opposite to which the coil is sus- 
pended. ^Hie effect is as if by magic, without a visible 
cause. It Is best produced through a door, or thin wooden 
paititicHi. Price, $3.00 to $6.00. 
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PIKE'S ROTARY MAQIIETIC MACHINE.— (Fig. 468.) 

Introdnoed NoTembaar, 1843. 



The favor with which these little machines have been 
received by many of the medical profession, and others who 
have used them, on persons laboring under various diseases 
who have been restored to health, or benefited thereby, 
induces this publication. The machine is entirely different 
from all electrical machines and galvanic batteries — ^it re- 
quires to be used but from five to ten minutes at a time. 
The effects are not repulsive to the patient, and no ill effects 
can be referred to. Testimonials in its favor are daily 
accumulating. It admits of the most perfect control, as 
from a high degree of power, it can be graduated with un- 
erring certainty, down to the very smallest, by a slight 
alteration of the piston rod, at the pleasure of the operator. 
It requires no assistant in its use, where the person is able 
to hold the conductors. 

It is used with astonishing success in cases of nervous 
diseases, neuralogy, paralysis, rheumatism, sick and nervous 
headache, dyspepsia, bronchitis, loss of voice, scrofula, 
curvatures of the spine, toothache, sprains, deafness, and 
many other diseases. The manufacturer being the improver 
and first introducer of the Improved Medical Magnetic 
Machine, and a practical magnetic instrument maker for the 
last twenty years, it will be his aim to furnish the very best 
instruments, and at prices as low as any in the market, and 
he can with confidence recommend the superiority of these 
machines over all others in use ; and as there are machines 
made of very indifferent workmanship, and which are soon 
put out of order, would state for the benefit of those abroad, 
and not personally acquainted with the standing of his in- 
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Btruments, that his machines have been purchased, uiuo* 
licited, and used by all the hospitals, infirmaries, and medical 
institutions in the city and vicmity, by nearly all our physi- 
cians, and oyer one thousand of our best citizens, as well as 
by numerous distinguished persons in various parts of thb 
country and foreign lands. Abundant references of its 
efficacy can be given. Many of the cures have been pro- 
nounced astonishing. 

Description arid Directions, — ^The machine represented in 
the previous page consists of a double coil or helix of coarse 
copper wire, insulated, over which is wound about 1000 feet 
of very fine insulated copper wire, in the interior of which 
can be placed a number of soft iron wires, from one to fifty, or 
more, and which, when the machine is in operation, become 
powerful magnets, and regulate the strength of the power 
according to the number used. At one end of the machine 
b an electro-magnet, to which is attached a revolving arm- 
ature, to distribute the power of the battery alternately, by 
means of a silver break-piece and a silver spring, and to the 
supports of which are soldered the wires of the two inner 
coils, and through which the power flows by means of the 
two brass cups (for the wires of the battery) at the side of 
the machine. The fine wires are connected with two cups 
at the end of the machine, and in which are secured wires 
communicating with handles, buttons, or balls, for receiving 
the effect. The cylindrical battery consists of a double 
cylinder of copper, with a bottom of the same metal, and a 
movable cylinder of 2inc, with three branches to support it 
between the cylinders of copper. The branches are covered 
with wood, to insulate it from the copper. There are cups 
with binding screws on each, to receive the wires from the 
machine. The liquid employed is the sulphate of copper 
(blue vitriol) dissolved in boiling hot water, — about two 
ounces to the quart of water, — but left to cool before using. 
The liquid requires to be renewed when the acid is entirely 
taken up by the zinc, which will depend on thetime that the 
zinc is left in the liquid. With care, it may be made to last 
for 100 or more applications. The zinc cylinder should be 
left in the solution only while the application is made, as it 
soon becomes coated with a deposit, which should be scraped 
off with an old knife, as a clean surface of zinc is requisite to 
the perfect operation of the machine ; the solution may remain 
ia the copper any length of time, «& \t do^ not act on it 
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Fig. 400. 



There is a steel rasp at the side of the instniment, which ii 
used when the greatest effect is wanted, in which case the 
wire from the hattery that is nearest the electro-magnet is 
taken out of the cup and grated along the rasp, which will 
increase the power much, though the armature will stop re- 
volying. The intensity of the power may he much increased 
hy wetting the part to which it is applied with water or 
vinegar, and also varied hy grasping or pressing the handles 
or conductors. The silver spnng requires to he adjasted 
with care, and should gently touch the hreak-piece where it 
is filed away, touching twice in each revolution. If it press 
tlie hreak-piece too hard it 
will stop the armature ; if it 
does not touch, the current 
cannot flow. Also keep the 
zinc cylinder from any con- 
tact with the copper. The 
machine is packed in a neat 
case, sixteen inches long, 
six inches wide, and seven 
inches deep, and has a pair 
of handles, a pair of insulat- 
ed coppers, and a foot-plate 
with the necessary wires, 
and anumher of papers of 
hlue vitriol for the hattery ; 
the form of battery will 
keep this instrument five 
times as long in action as 
the square batteries in use, 
having the same quantity 
of blue vitriol. 

Price, $14.00. 

Vibratinff Magnetic In- 
itrumentfor Medical tise, — 
(Pig. 469.)— In this ar- 
yangement the armature, 
instead of revolving, vi- 
^tes between the platina 
point and one of the poles 
of the maffnet, the armature 
heing in the form of a small 
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hammer attached to a silver spring, haying a platans centre 
on that port in contact with the point, and the end sup- 
ported from one of the poles of the electro-magnet, the 
nammer vibrating between the other poles and the platina 
point. The point is supported from a milled-head screw, 
having a milled-head nut to tighten it, and entering the top 
of a brass frame, supported by two brass pillars. The screw 
may be turned to vary the vibrations. 

The electro-magnet being charged by the battery current 
attracts the hammer, or armature, but the current being 
immediately interrupted thereby, in consequence of the 
separation of the platina point from the spring, the arma- 
ture flies back, and the contact being removed, is again at- 
tracted and loosened, and thus a rapid vibration is carried 
on, the shocks succeeding each other with such rapidity, as 
to occasion only the sensation of numbness and powerful 
contraction of the muscles. This instrument is packed in a 
neat case with pot battery, pair of handles, pair of insulated 
conductors, foot-plate, and the necessary wires, with a 
quantity of blue vitriol wrapped in papers, each one contain- 
ing the right quantity for charging the battery. 

Price, 114.00; or the instrument only, $10.00. 

Fig. 470. 



Magnetic Machine Vibrating from both Poles. — (Fig. 470, 
as above.) — ^This instrument is the same as the preceding 
one, but the armature vibrating from both poles of the mag- 
net ; the spring being supported by a brass pillar fixed OD 
one of the brass bands that secure the helix to the board. 
This instrument vibrates with great force, but the former 
instrument is the least liable U) dexaiv^emeut. The 
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are represented coimected, the one with a handle for the 
hand, and the other an insulated conductor for applying to 
any ^art of the body, by takii^ hold of the smaller part 
This instrument is packed, and has the same apparatus as 
the preceding ones. Price, $15.00. 




New Portable Magneto-Blectrical Machine for Medical 
Purposes, — (Fig. 471, as above.) — The machine consists of 
a double coil or helix of coarse copper wire, msidated, over 
which is wound about 1000 feet of fine insulated copper 
wire, in the interior of which is placed a bundle of soft iron 
wires ; and which, when the machine is in operation, become 
powerful magnets, and regulate the strength of the power 
according to the extent they are placed in. At one end of 
the machme (placed sometimes at the side), is an electro- 
magnet, formed of soft iron, and bent in the form of an U, 
and wound with two coils of covered copper wire, one end 
of which is soldered to the magnet, and the other commu- 
nicated with the coarse helix. To one end, or pole, of the 
electro-magnet is fastened a spring with a small hammer at 
one end, and just over the pole of the electro-magnet, and 
through which spring the power of the battery flows ; from 
the point of a screw supported on two brass pillars over the 
middle of the spring (which screw can be moved to the 
proper distance, to cause the vibrations to continue with the 
best effect), the current from the battery is carried through 
the helix, spring, and electro-magnet, by connecting wires 
fastened in the brass cups, with binding screws at the side 
of the machine. The fine wires are connected with cups at 
the end of the machine, and in which are secured wires con- 
nectii^ with handles, or other conductors, for <^mm\»AK;d.>Qis^ 
thee&et. 
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The galvanic battery consists of an oblong square vessel 
or box of copper, having a space all around, of about an 
inch, inclosed with copper, for the liquid ; and within which 
is suspended a square frame of zinc, so arranged as not to 
be in contact with the copper, it being supported by croM 
bars of metal under which wood is fastened, to insiilate it 
from the copper. There is a small tube in one of the cor- 
ners of the ^nc, and also of the copper vessel, to insert the 
connecting wires from the machine. There is a projecting 
piece within 'each end of the inner apartment of the battery 
to set the zinc on when not in use. The space in the middle 
contains the machine when transported, also the conductors, 
wires, &c. The liquid employed is blue vitriol (sulphate of 
copper), dissolved in hot water, about two ounces to a quart 
of water, left to cool before using. The liquid requires to be 
renewed when the acid is entirely taken up by the zinc, 
which will be known by there being no deposit on the zinc, 
after being immersed for a few minutes ; in which case the 
liquid is poured out, and a new solution made, also any sedi- 
ment cleaned out. The zinc frame should be left in the 
solution only while the application is made, as it soon be- 
comes coated with a deposit which should be cleaned off 
after using, or if left to dry on may be scraped off with an 
old knife, a clean surface of zinc being necessary to the 
perfect operation of the machine. The solution may remain 
in the copper any length of time, as it does not act on it. 

Directions. — ^Fill the exterior apartment of the copper box 
about half or two-thirds full of water, in which is dissolved 
an ounce and a half of blue vitriol. Place the zinc frame 
within it, care being taken to keep the zinc free from contact 
with the copper, in all directions. Fasten one end of one 
of the connecting wires securely in the hole in the comer 
of the zinc, the other wire in the copper, and the other ends 
in the cups with binding screws at the side of the instrument. 
Touch the spring with the finger, and the vibrations will 
continue by the power of the battery. The effect is received 
from handles, or conductors, attached to wires secured in 
the cups with screws at the end of the instrument. The 
flat conductors, with cork handles, are to apply to or around 
any diseased part ; or one handle may be held in the hand, 
and one of the conductors applied around the part affected. 
These are pleasantly used with a sponge tied over one of 
them, and wet with water. Metallic plates are also used 
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to place the foot on, or to apply to any part under the 
elotiies. It may be used agreeably, and with much effect, 
by the patient holding one of the handles, and another per- 
son the other handle, and with the other hand makmg 
passes over or around the diseased part. This is particu- 
larly useful about the head, and where the pain is under the 
hair it should be thoroughly wet, to have the effect pass 
through it. The best effects have followed from regular 
applications of a mild power, from five to fifteen minutes, 
twice or more a day ; a great power in many cases of ner- 
vous disease failing to secure the best effects, by the reac- 
tion produced in the system. The machine may be used 
with confidence, no injury being known to result from its 
use. Five sizes in polished mahogany cases, with a pair of 
conductors and foot plate. 

Price, extra large size contained in a case, 

13 in. long, 8 in. wide, 6 in. deep, $15.00. 
"Istsize, 11" " 6" *' 4J ** " $12.00. 
" 2d *' 9 " " 5 " " 4 " " $10.00. 

« ^A « '7 « « A. ** ** q (< (< ) 

^^ ^ * 1.1 [ «io.oo. 

very portable, J 

" 2d " with battery packed below the 

machine, 1^ in. long, 3^ in. wide, 6 in. deep, $ 8.00 

Improved Ghadvxited Maynetic Machine^ for Medical pur- 
potes (Fig. 472, next page), being the most perfect, conve- 
nient, and portable instrument in use, with all the improve- 
ments to 1848. 

Description, — ^The machine consists of a double coil or 
heUx of coarse copper wire, insulated, over which is wound 
about a thousand feet of fine insulated copper wire, in the 
interior of which is placed a rod formed of soft iron wires, 
and which, when the machine is in operation, becomes a 
powerful magnet, and regulates the strength of the power 
according to the extent the rod is placed in. At one side 
of the machine is an electro-magnet, formed of soft iron, and 
bent in the form of a U, and wound with two coils of covered 
copper wire, one end of which is soldered in the magnet, and 
the other communicated with the coarse helix. To one end 
or pole of the electro-magnet is fastened a spring, with a 
small hammer at one end, and just over the pole of the elec- 
tro-magnet ; and through which spring the i^o^et q1 NJckfe 
battery flows, from the point of a scre^ a>rp^oT\ft^ <i\i V«^ 
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brass pillars, over the middle of the spring (which i 
be moved to the proper distance, to cause the vibratioiii to 
continue with the best effect) ; the current from the batteij 
is carried through the helix, spring, and electro-magnet, hj 
connecting wires fastened in the brass cups, with bindiDg 
screws at the side of the machine. The fine wires are con- 
nected with cups at the end of the machine, and in whicli 
are secured wires connecting with handles, or other con- 
ductors, for communicating the effect. 

Fig. 472. 




The galvanic battery consists of an oblong square vessel, 
or box of copper, having a space all around of about an inch 
inclosed with copper for the liquid, and within which is sus- 
pended a square frame of zinc, so arranged as not to be in 
contact with the copper, it being supported by a cross-bar 
of metal, under which wood is fastened to insulate it from 
the copper. There is a small tube in one of the comers of 
the zinc, and also of the copper vessel, to insert the connect- 
ing wires from the machine. There is a projecting piece 
within each end of the inner apartment of the battery to set 
the zinc on when not in use. The liquid employed is blue 
vitriol (sulphate of copper), dissolved in hot water, about two 
ounces to a quart of water, left to cool before using. The 
liquid requires to be renewed when the acid is entirely taken 
up by the zinc, which will be known by there being no de- 
posit on the zinc, after being immersed for a few minutes; 
in which case the liquid is poured out, and a new solution 
made, also any sediment cieaned oul. The sine frame 
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lid be left in the solution only while the application is 
le, as it soon becomes coated with a deposit which should 
leaned off after using, or if left to dry on may be scraped 
irith an old knife ; a clean surface of zinc being neces- 
r to the perfect operation of the machine. The solution 
r remain in the copper any length of time, as it does not 
on it. 

'HmetUms to Use the Ma4:1dne, — ^FUl the exterior apart- 
Lt of the copper box about half or two-thirds full of wa- 
in which is dissolved an omice and a half of blue vitriol. 
56 the zinc frame within it, care being taken to keep the 
free from contact with the copper, in all directions. 
ben one end of one of the connecting wires securely in 
hole in the comer of the zinc, the other wire in the cop- 
and the other end in the cups with binding screws at 
side of the instrument. Touch the spring with the finger, 
the vibrations will continue by the power of the battery. 
effect is received from conductors, attached to wires, 
ired in the cups with screws at the end of the instrument, 
conductors, with insulated handles, are to apply to or 
md any diseased part ; or one may be held in the hand, 
the other conductor applied around the part affected. 
y are pleasantly used with a sponge tied over one of 
n, and wet with water. A metallic plate is also used to 
e the foot on, or to apply to any part imder the clothes. 
nay be used agreeably, and with much effect, by the 
dnt holding one of the conductors, and another person 
other con<nictor, and with the other hand making passes 
* or around the diseased part. This is particularly use- 
about the head, and where the pam is under the hair it 
lid be thoroughly wet, to have the effect pass through 
The best effects have followed from regular applications 
mild power, from five to fifteen minutes, twice or more a 
, — a great power m many cases of Nervous Disease fail- 
to secure the best effects, by the reaction produced in 
system. The machine may be used with confidence, no 
rj being known to result from its use. 
Price, large size, in polished mahogany case, 

4-inch high, 7-inch wide, 9 -inch long, $10.00. 

" polished rosewood case, - 60 cts. extra. 

" small size, in polished mahogany case, 

3i-inch high, 6-inch wide, ^^-m. long, $8,00. 

" polished Tosewooi case, - &^ <^^&« ^t^'c^ 
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"g-^ ^ Conductors for the MagneHe Ma>- 

^' '%s^_^^ ^^'^' — (^%* *'^8)— InJwQated eon* 

M I ~ jdi| ductors with cork handles and long 

J y 11 ^'^^^^ wires for transmitting the 

/\ ^ Jjl magnetic current through particidar 

^^mm^ •^ parts of the human body, withofat 

the medical operator being in any degree affected ; a pair 

of these accompany all of the magnetic machines for 

medical purposes. 

Price, per pair, $0.50. 

" with screws for connecting the wires, $1.00. 

_ ^^^474. Metallic plate (Fig. 4Y4) with 

^^^^^ y'ji^^. ^^^^ covered wire. This is used 

f ^ i^^H^^^ ^'^^ conducting the current fir<un 

i I ^ W^M^>. the machine to one or both feet, 

V V ^^^^^r ^^ ^^^i <>^ A^y other part where 

^^^^^ ^^|r a plate may advantageously be 

applied, and may be readily 

passed under the clothes to various parts of the body ; this 

also accompanies all of the magnetic machines. 

Price, $0.26. 

'* with screw for connecting the wire, $0.50. 

Fig. 476. ^ pair of brass conductors (Fig. 476.) 

jT*^^"^^.^ for the hands, bemg the most convenient 
■ jT "\ form for applying the fluid to the 83r8tem 
JV f I for general purposes. These accompany 

m ^<^3^ the best magnetic instruments. 
M Price, per pair, $0.50. 

" with screws to connect 

the wires, - - $1.00. 



ng. 476. Silver conductor (Fig. 476) for the 

eye, ear, mouth, <Sz;c. This is. a small 
silver ball of one quarter to half an 
inch in diameter, having a long insu- 
lated handle terminated with a screw 
cup for connecting the wire, and b 
' used principally for the eye, ear, 
mouth, aroimd ulcers and sores, and 
Also for varioua other appUcations. Price, SOcta. 



Fig. 476. 
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Inclosed Magnetic Instruments for *■* ^77. 

fifAocit*.— (Fig. 477.)— This instrument 
consists of an electro-magnet, formed of 
a bundle of soft iron wires, wound with 
a double coil of coarse insulated copper 
wire, over which is wound a coil of fine 
wire, and inclosed in a cyhnder of brass 
about four inches in diameter and six 
inches long, supported on a base, and 
having a cap of mahogany through which 
the poles of the electro-magnet project, 
and over which there is one of Page's 
revolving armatures, supported by a brass 
pillar and arm, having on one side a small 
spring pressing the break-piece. The I 
inner cod is connected with the cups on 
each side of the pillar, and the spring acting on the break- 
piece, while the fine coil is connected with the cups with 
binding screws on the oppoMte Mde of the cup ; the handles 
for receiving the shocks are connected with these cups, 
while the battery current flows through the cups on each side 
the brass pillar. The shock given with this instrument is 
quite severe, and does not admit of being reduced as in the 
preceding instruments. Price, $6.00. 




8axton*8 MtignetO' Electric Machine. — (Fig. 478, next 
pi^e.) — ^The magneto-electric machine is one of the most 
mteresting and instructive instruments of modem science ; 
by it we see exemplified the close connexion between, if not 
the identity of, the electric and magnetic forces ; by it the 
same heating, magnetizing, and decomposing power, the 
same chemical effects, are shown to be common to both. 

A, is a compound horse -shoe magnet, composed of six or 
more bars, and supported on the rests, 6, e, which are screw- 
ed firmly on the board, B D ; into the rest, e, is screwed 
the brass pillar, c, carrying the large wheel, /, having a 
groove in its circumference, and a handle by which it can 
readily be revolved on its axis ; a spindle passes from one 
end of the magnet to the other between the poles, and pro- 
jects beyond them about three inches, where it terminates 
m a screw at A, to which the armature is attached ; at the 
fiuriher extremity is a small pidley, over w\i\<^\i ^ ^aX> \a^^ 
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' paiS€s, bj means of which » and the multiplying wheel, /, 
the armature can be revolved with great velocitjr. 

The armatuma or inductors, as seen at F, are nothing more 
than electro- magnets ; two pieces of round iron are attached 
to a cross piece, into t!ie centre of which the spindle, k, 
icrews ; round each of these bars is wound in a continuous 
cinruit a quantity of insulated copper wire, one end being 
soldered to the round disc, i, the other connected with the 
copper wire pasdng through, but insulated from it by an 
ivory ring* By means of the wheel and spindle, each pole 
. of the armature is brought in rapid succession opposite eaeh < 
'pole of the magnet, and that as ne^r as possible without ' 
absolutely touching. The twa armatures differ from o&e \ 
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another. The one termed the quantity armature is con- 
structed of stout iron, and covered with thick insulated 
wire. The other, the intensity armature, is constructed of 
slighter iron, and covered with from 1000 to 2000 yards, 
according to the size of the instrument, of fine insulated 
wire. 

The quantity armature is adapted for exhibiting the mag- 
netic spark, inducing magnetism in soft iron, heating plati- 
num wu*e, <&c. The mtensity is best adapted for administering 
the magnetic shock. A few words will suffice to explain 
the theory of the magneto-electrical machine, as at present 
understood ; as often as the bent ends of the armatures or 
mductors, F, F, F, are brought by the rotation of the wheel 
opposite the poles of the magnet, they become, by induction, 
magnetic ; but they cease to be so when they are in the po- 
sition shown in the cut, viz. at right angles to it. Now, at 
the moment of the induction as well as of the destruction 
of the magnetism in an iron bar surrounded by copper wire, 
opposite currents of electricity are induced in the wire if the 
circuit be complete ; the points, k, are therefore so arranged 
that they shall leave the mercury and thus break the circuit 
in the wire sun*ounding the armature, F, at the moment 
that its ends become opposed to the poles of the magnet ; 
for which purpose they must be placed nearly at right angles 
to it : the circuit is thus broken at the precise moment that 
a rush or wave of electricity is determined in the wire, and 
hence the electrical effects that are obtamed. 

Price, $50.00. 

Magneto- Electric Majchine, — (Fig. 479, next page.) — ^This 
instrument consists of a compoimd horse-shoe magnet, com- 
posed of five bars, and supported on a mahogany base by 
three brass pillars, being held firmly thereon by a strong 
icrew ; to the base a strong brass pillar is fastened, carrying 
a brass wheel eight inches in diameter, having a groove in its 
circamference, and a handle for turning it on its axis. A 
spmdle is supported by a shorter pillar, by passing through 
and working against a collar, and supported at the end by a 
screw in the longer pillar, the point of which enters the cen- 
tre of the spindle. To the end of the spindle, projecting 
through the shorter pillar, is fixed an armature, consisting 
of a bar of soft iron, bent at right angles, and surmounted 
with coils of fine insulated copper wire, each coil ^oxnA m 
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Fig. 479. 
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a continuous circuit, and joined together, the ends of the 
coil being soldered to the opposite sides of a break-piece on 
the spindle, which is formed of two segments of a silver 
cylinder, fastened to a ferule of ivory on the spindle, and 
separated from contact with each other by a small space. 
To the spindle is fastened a pulley, connected by a catgut 
band with the wheel above, by the turning of which each 
pole of the armature may be brought, in rapid succession, 
opposite each pole of the magnet, and as near as possible 
without touching. Two silver springs press against the op- 
posite sides of the break-piece, and are connected below the 
base by wires soldered to the cups with binding screws on 
the base. With this arrangement, water may readily be 
decomposed, and for strong shocks, a break is attached to 
the spindle, against which a spring presses, supported by a 
pillar, and at the base connected with one of the silver 
springs of the break-piece. Price, $25.00 and $35.00. 



Improved Magneto- Electric Machine in Box — Motion hy 
Toothed Wheel, — (Fig. 480, next page.) — In this arrangement 
the magnets are supported beneath a mahogany boanl, in a 
horizontal position, by three brass pillars, the armatures re- 
volving over the poles, and motion being given to them by 
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Bell OlasB Reeeivtr, — ^ThiB is used m 
experiments on the air, or gases, and is a 

flass vessel of the shape represented in 
ig. 481, and of various sizes, from a gpQl 
to several gallons. There is a knob on the 
top, which is used as a handle for moving 
it by. 

Price, one gallon, with ground 

bottom, - - ll.OO. 

" half gallon, " " *0.75. 
" quart, " " *0.60. 

" pint, " •* *0.40. 

'* half pint, " " 10.30. 
" gill, " " *0.25. 



Stoppered Bell Glasses. — Bell glasses with ground stop- 
pers for introducing phosphorus, steel wire, the metals, or 
any other substance for burning in the gases, <!rc. 

Price, one gallon, - - tl.25. 
*' half gallon, - - ll.OO. 
" quart, - - $0.16. 

" pmt, - - ao.60. 

'*«• 482. « half pint, - - *0.40. 

" gill, - - - «0.80. 



Flasks. — (Fig. 482.)— These are made of glass. 
They are used in distilling and boiling various 
solutions, and will stand a greater heat without 
breaking than any other description of glass. 
Price, from 8 cts. to 37 cts. 
60 
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Matrass or Bolt Bead.— ^«- ^ 

(Fig. 483.)— The matrass /^""^^^ 

or bolt head is a globular \^/^ 

glass vessel with a narrow 

loDg neck, used by chemists in digestions and other opera- 
tions. Price, gill, $0.25; half pint, $0.31. 
" pint, $0.38 ; quart, $0.60. 

Retort — ^A chemical instrument, for folding solids or 
liquids for the purpose of distillation. According to the 
heat that it is to be submitted to, and the nature of the 
substance contained, so retorts are of different forms, and 
made of different materials ; thus for the making of various 
gases cast-iron retorts are commonly employed. Fluorine 
req[uires one of silver or lead. In the manufacture of the 
acids, earthenware retorts are mostly employed; and for 
ordinary purposes of distillation, and other chemical ope- 
rations, glass is the material approved of. 

Glass Iietort.—{F\p. 484, 485, 486, next page .)— Retorts 
are vessels employed in a variety of distillations, and most 
frequently for those which require a degree of heat superior 
to that of boiling water. This vessel is a kind of bottle 
with a long neck, so bent that it makes with the belly of 
the retort an angle of about sixty degrees. The most capa- 
cious part of the retort is called its belly ; its upper part is 
called the arch or roof of the retort ; and the bent part is 
the neck. They are made of glass, porcelain, and stone- 
ware, of a great variety of sizes, plain and with stoppers. 
The tubulated or stoppered retort has an opening, or tubu- 
lar, for introducing the materials to be acted upon, and this 
opening also allows of an addition being made to such 
matenus while the retort is at work. 
Tnoe, flint glass retorts. 



gill 
lalf pint. 


$0.25. 


$0.31. 


pint, 


$0.37. 


quart. 


$0.50. 


stoppered, gill, 

" half pint. 


$0.31. 
$0.37. 


pint. 


$0.44. 


quart. 


$0.63. 


half gall.. 


$0.88. 


" g&WOYi) 


%\%^, 
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Price, best porcelain retorts, tO.75 to 13.50. 

'< stone-ware, glazed — ^plain» 4 ounce, t0.40. 

'« " ** " 8 " t0.50» 

'« " " " pint, td.62. 

*« " «* " quart, tO.76. 

" " •« " halfgall^ tLOO. 

<« ** " tubulated, 4 ounce, $0.50. 

" « « « g « tO.62. 

pint, tO.75. 

" " " " quart, tO.88. 

" " " ** half gall., $1.25. 



Fig. 481 



F%.«r. 






Inm Betort for Oxygen. — (Fig. 487, as above.) — ^This is 
an iron vessel shaped usually in the form of a bottle, hold- 
ing from one pint and upwards, and having an iron tube, 
bent or straight, screwed, or groimd conicafly into the necl^ 
and is used principally in producing oxygen gas. 

Price, $2.00 and $2.50. 
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^fofttf Receivers, — (Figs. 488 and 489, as above.)— Re- 
ceivers are vessels, usually of glass, of a spherical form, 
with a straight neck, into which the neck of the retort is 
usually inserted. When any proper substance is put into a 
retort^ and heated, its volatile parts pass over into the re- 
ceiver, where they are condensed. They are made plain 
and tubulated, with ground stoppers. 

Price, - - gill, 25cts. ; \ pint, 26cts. 

" - - pint, 37ct8. ; quart, 50ct8.. 

*' stoppered, gill, 3 lets. ; \ pint, d7cts. 

" " pint, 44cts. ; quart, 63cts. 



Fig. 49a 



Fig. 491. 





The Alembic, for Sublimation and Distillation. — (Figs. 
490 and 491, as above.) — ^The alembic is used for distilla- 
tbn, when the products are too volatile to admit of the use of 
tbe retort, l^e alembic consists of a body, to which is 
adapted a head. The head is of a conical figure, and has 
its external circumference or base depressed lower than its 
neck, so that the vapors which rise, and are condensed 
against its sides, run down into the circulaT cVianxk.^ iorcci^ 
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by its depreMed part, from whence they are comreyed by 
the nose or beak into the receiver. They are made of gla« 
and stone ware gla2sed, usually of the capaci^ of one quart 

Price, $2.60. 



Fiff.492. 




Fiff. 494. 



Figs. 493. 




Beaker Glasses. — (Fig. 492, as above.) — These glasses are 
used for a variety of purposes in chemistry, viz. for mixing 
solutions and precipitating, also for boiling and even extract- 
ing any solution. They are generally made of very thin 
glass, and of the shape shown in the cut. They are particu- 
larly useful for boiling and concentrating solutions, and if 
made of good glass, will stand heat well. Care must be 
observed m selecting them, to see that the glass of which 
they are made contains no flaws, and also that it is equal in 
thickness, otherwise they are apt to crack. Four of them 
are sufficient for general use, commencing with one to hold 
two ounces, and increasing in size to half a pint. 

Price, 20cts. to 50cts. 

Precipitating Glasses, — (Fig. 493, as above.) — ^These are 
made of glass, and in various shapes ; those, however, shown 
in the figures are the best forms. They are used in pre- 
cipitating salts or other substances from the solutions in 
which they are formed. Price, 15cts. to 25cts. 



Funnels. — (Fiff. 494, as above.) — ^These are best made of 
g}asa, and should be ribbed on the sides. They are used" 
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for pouring liquids from one bottle to another, and also to 
support filter-papers when filtering any liquids. 

Price, gai, IScts. : J pint, 18cts. 
" pint, 26cts.; quart, 38cts. 



rig. 497. 



Fig.48S. 






Graduated Measure Glasses. — (Fig. 495, as above.) — 
These are made of strong glass, and are used for measurii^ 
Hquids. They are of various sizes, but one of six ounces is 
the most useful. The quantity is marked by a graduated scale 
at the side, and usually commences with half a drachm, and 
80 proceeds drachm by drachm to half an oimce, and up- 
waids to an ounce or more. 

Price, 2 ounce, $0.62 ; 3 ounce, $0.76. 
" 4 " $1.00; 8 " $1.25. 

Graduated Glass Jar mfoot, — (Fig. 496, as above.) — ^This 
consists of a cylindrical glass jar with lip, on a foot, and 
graduated into 100 equal parts, or into cubic inches ; they 
are usually ten inches high and two inches wide. 

Price, $2.00; smaller, $1.60. 



Graduated Bell Glass, — (Fig. 497, as above.) — This cou- 
listi of a tubulated bell glass, witli cap «xi<i %V3i^-<:^y^« 
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mduated into 100 equal parts, and used in measuring to- 
mmes of gas, transferring given quantities, <fec. 

Price, with stop-cock, pmt, $2.1 5; quart, td.OO ; 
" i gall. $3.50 ; gaUon, $4.00. 

F*«- *98- ^(fapter.— (Fig. 498).— A glass 

i tube open at both ends, used to 

- connect a retort with its receiver 
whenthe neck of the former is 
not long enough. Price, 25 cts. to 50 cts. 

Tubes of Glass, Porceimn, <f;c. — (Fig. 499, as below.) — 
Tubes are made of glass, porcelain, stone-ware, brass, and 
lead, and are used in distillation, evaporation, to connect 
apparatus for the conveyance of liquids and gases, and for 
other purposes, and may be obtained straight or bent in 
any form required ; they are usually furnished in lengths of 
about three feet long, varying m diameter from one eighth 
of an inch to one and a half. Porcelain and stone-ware 
tubes are usually about one inch in diameter, and two feet 

Fig. 499. 



long ; small sized lead and brass tubes may be obtained in 
lengths of ten feet or more. Flexible tubes, the foundation 
being a spiral formed of twined iron wire, over which fine 
twine is braided, and then a coating of india rubber, and 
over that a braid of fancy colored twine, which is varnished 
and highly polished ; formmg an elegant, useful, and very 
durable tube that may be bent in any manner, being quite 
flexible, and of important use in many pneumatic experi- 
ments, also used for conveying the gases in hydro- oxygen 
microscopes, compound blow pipes, dissolving view appa- 
ratus, <&c. 

Price, small glass tubes in lengths of 3 ft., 15 cts. to 25 cts. 
" larger " " 31 cts. to 50 cts. or 63 cts. each. 
" fine porcelain tubes, 18 inches long, 63 cts. " 
'' *' stone-ware, " " 38 cts. to 63 cts. " 
*' small lead, per foot, • . - - 8 cts. 
« " brass, " - - 12^ cts. to 18 cts. 

** flexible tubes^ half inch diameter, per foot» 86 cts. 
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Dropping Tube, or Pipette.— (F]g. 600.)— The ^-^ 
dropping tube, or separating funnel, is a tube of 
glass, drawn to a pcnnt at one end, and furnished 
with a bulb in some part of its length, both ends 
bein^ open. To use it, immerse the finer end in 
the uquid to be taken up, and thrust it down ; the 
liquid will rise until it finds its level withinside ; 
then closing the upper end with the finger, it may 
be convey^ away. The partial or total removal 
of the finger occasions the fluid to drop from the 
lower end. Closing it again with the finger stops 
the flowing ; and thus, if there are two liquids in 
the tube, such as oil and water, the one may be separated 
from the other. rrice, $0.38. 



Fig. 601. 




Tube of Safety.— {¥'ig. 601.)— A tube open 
at both ends, inserted into a receiver, the 
upper end communicating with the external 
air ; the lower being immersed in water. Its 
intention is to prevent injury from too sudden 
condensation or rarefaction taking place during 
an operation. For if a vacuum be produced 
withm the vessel, the external air will enter 
through the tube, and if the air be generated, 
the water will yield to the pressure from the 
confined gas or gases. It is now more fre- 
quently used of a curved form, like that repre- 
sented in the cut, with or without a bulb in the 
upright stem ; the lower end of this, instead 
of being immersed imder the liquid in the 
receiver as the straight tube, is merely inserted 
into the tube. The requisite tightness and 
pressure is obtained by pouring a little mer 
cury, or in some cases oil, into the tube ; this 
resting in the le^ of the lower bend, keeps 
the vessel perfectly air-tight. 

Price, Tects. 



Test Ttihes and Stand.— {Yiga. 502 and 603, page 68.) — 
Test tubes are made of glass, and for convenience are used 
with a stand, but sometimes test glasses are used when the 
stand is not required. These tubes are for tA^tvi^ ^maJji 
qiiantitie« of the liquid or mixture under aosX-j^. ^Qit>Bi- 
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Fig. 502. 




a re- 

Judg 

3mthe 



stance, if you suspect some 'Substance to be present in the 
solution and wish to ascertain whether it is so or not» you 
pour a small quantity of the solution into a test tube or gUm^ 
and then add any other solution known to act on the sub- 
stance you suspect to be present. The solution you add is 

known in chemistry as 
agent. You must then 

by the result you observe i 

solution, on the re-agent beii^ 

added, whether the substance 

you suspect is present or not. 

Price, 3 in. 88cts. dOB. 

" 4 in. SOcts. " 

" 6 m. 63cts. " 

" 6 in. 76ct8. " 

" 6 in mahogany 

frame, $1.00. 




Air Thermometer, — (Figs. 604 and 505, next page.) — ^This 
instrument consists of a glass yessel or bottle, with a broad 
base and narrow neck, containing a colored liquid, a ; a long 
tube having a glass bulb blown at one end, 6, the other ex- 
tremity of the tube being open, and plunged in the colored 
liquid ; and a scale of equal parts, c. Heat is applied to the 
bulb to expel a part of the air, which permits a portion of 
the colored fluid to rise in the tube ; this fluid column indi- 
cates the slightest changes of temperature by rising when it 
is diminished, and falling when it is increased ; because every 
increase of temperature expands the air in the bulb, occa- 
sioning it to press upon the fluid column and force it down* 
wlfile any decrease of temperatme ooutnyc^A \iij& balk of the 
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air, and permits the fluid to rise. This mstmment is not 
capable of measuring variations of temperature through any 
very considerable ranjre, and it is liable to other objections ; 
yet, notwithstanding, it is still applicable, from its great de- 
Ucacy, to many purposes. 

Fi».604. Fif.606. Pncc. ^t^ clividing scale (Fig. 506) $1 .00. 
— ^ ^^ " without, ** " *« tO.60. 

(m ()j " tube only (Fig. 504) - $0.19. 

Fig. 608. 



Fig. 507. 






Boyle's Thermometer. — (Fig. 506, as above.) — One of the 
earlier, and consequently more imperfect thermometers. It 
is, however, supenor to any previously in use. It is simply 
a glass tube, open at both ends ; one end cemented into a 
bottle half full of 'some liquid ; the cement preventing any 
escape of the air which is above the liquid. Any increase 
of temperature rarifies the air, and drives the liquid further 
up the tube ; on the contrary, a decrease of temperature 
occasions it to subside. There was no scale attached to this 
thermometer. 

Evaporating Disltes, — (Fig. 507, as above.) — These are 
best made of Wedgewood's ware, and are employed in the 
evaporation of solutions, so as to enable the dissolved body 
to assume the crystalline form. These dishes are made in 
such a manner, that a large surface of the liquid to be evapo- 
rated, may be exposed to the air at one time. They usually 
have a lip for the convenient pouring off of any remaining 
liquid, after the crystals are formed on the bottom of the 
dbb. They are made of a variety of s\ze«, \i&\x8\\^ Itoxsi 
two to aev&i inches in diameter. Price, 25ctA. \a ^^qX&. 
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Fig. 60& 




Blow-Pipe, — (Fig. 508, as above.) — ^This is an instrnmenl 
by which a small jet of air is directed laterally into the 
flame of a lamp or candle, so as to divert it in a long slender 
cone upon a piece of charcoal or other substance so placed 
as to receive it. When a flame is thus urged by the blow- 
pipe, the extreme heat is just at the tip of the outer white 
flame, where the combustion is most perfect, and where 
substances are rapidly burned or oxidized ; whilst the inte- 
rior blue flame, in consequence of its excess of combustible 
matter, abstracts oxygen from, or reduces substances. So 
that several metals, when thus heated before the blow-pipe, 
are alternately oxidized or de-oxidized by being plac^ in 
the outer and inner flame. The blow-pipe is of important 
service to the chemist, in enabling him to ascertain easily 
and quickly, the effects of intense heat upon a variety of 
substances ; and he frequently has recourse to it in order to 
distinguish metallic and earthy minerals from each other, 
and to ascertain in a general way, the nature of their com- 
ponent parts. Price, 3 Sets, and dOcts. 

Blow pipes, with reservoirs for condensing the moisture 
of the breath. Price, 6dcts. and $1.50. 



Fig. 509. 




Crucibles. — (Fig. 509.) — The cru- 

Qcible is a vessel usually made of well 
hardened earthen or stone ware, in 
constant use in the chemical labora- 
tory for performing fusions of metals 
and other substances. 

Price, 6 cts. to 38 cts. per nest. 
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Fig. 611. 



(Fig. 610.) — Small crucibles of Wedge- 
wood's ware, with or without covers. 

Price, 25 cts. to 50 cts. 



Spirit Lamp. — (Fig. 611.) — A small 
lamp which is fed by spirits of wine, 
rather than by oil, producm^ a large 
and hot flame, though little li^t and no 
smoke ; the lamp being used m chemical 
operations, to heat retorts, test tubes, &c., 
and not for the light it affords. Spirit 
lamps are usually made of glass, with a 
brass top to hold the wick, and supplied 
with a cover, which fits over the top when 
it is desirous to extinguish the flame. 

Price, - - - $0.T5. 

" extra large, $1.00 and $1.25. 



Mortar and Pestles — (Fig.612.) — ^are so 
well known in every day use, that a de- 
scription is scarcely necessary. The che- 
mist requires for general use, one of glass, 
Wedgewood's ware, or marble, with pestle 
of the same description. They are used 
to pulverize and mix minerals, earths, and 
other substances; as it is necessary in 
analysing to reduce nearly all the sub- 
stances to powder before you commence the analysis. 

Price, 60 cts. to $1.60. 

Spatula8.'-(Y\g, 6 1 3.)— These Fi«- sia 

are made of steel, and are used 
to mix powders, to scrape out the 
contents of mortars and capsules* &c. Price, 36 cts. 




Retort Stands (Figs. 614 and 615, next page), with flat, 
oval, or rectangular foot, rod twenty inches long, having 
three rings two and a half, three and a quarter, and four 
inches in diameter, with brass sockets and thumb screw. 
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««. 614- ri«. 516. Retort stands with 

« rectangular iron base, 

ten inches long, hav- 
ing two rods and six 
^^-^ rings of the size of 
the former. 

Price, $3,00. 




Cooper's Lamp Furnace, — (Fig. 616, as above.) — ^A lamp 
which is made of an elongated form, and is furnished with 
two rows of broad wicks, the whole or part of which may 
be lighted at once. Professor Faraday recommends thu 
simple furnace as valuable for the heating of tubes, or any 
long and narrow vessel. Near the ends are two twisted 
wires, for the support of the tube to be heated. 

Price, 12.00. 

KnigMs Assay Lamp. — (Fig. 517, next page.) — Such is 
the name given by Mr. Knight, Foster Lane, to an extremely 
useful A.rgand lamp, adapted to heat retorts, and for general 
chemical purposes, a is a flat, short, cylindrical vessel, for 
containing the oil. b is a double cylinder of tin, about an 
inch in diameter. The outer cylinder passes through, and 
is soldered air-tight to the oil vessel ; the inner cylinder 
p^ses from the holes below to the centre of the flame. 
The oil and the cotton pass between the two cyhnders. b 
is furnished with a screw below, which screws on to the foot 
c. D is a rack and pinion to regulate the height of the wick. 
K, B, K, are three wires, formed into a frame- work to support 
anything which is to be heated ; these wires sUde up and 
down in sockets on the sides of a and c. f is a hole for 
the supply of oil There is usuaWy a co^^i^et tabe \klaced 



CHSmOAL iLPFARATUS. 



73 



over the flame, in the manner of a lamp-glass, to concentrate 
the heat by preventing its radiation sideways. 

Price, 15.00. 



Fie 618- 



Fig. 619. 



Fig. 617. 




Ktdghi^s Chemical Furnace, — (Fig. 618, as above.) — ^This 
is one of simple construction and of general application. It 
is represented as follows : — a, is the ash-hole door ; b, the 
fire-place door, in which muffles, crucibles, <fec., are to be 
introduced ; c, a door above the fire for introducing retorts. 
The top also may be wholly removed to insert a still or sand 
bath. D, E, are doors of different heights, leading to the 
fire, for the more convenient introduction of different appa- 
ratus ; F, the hole for the introduction of a gun barrel : o 
and H, handles by which the whole furnace may be re- 
moved. Price, $8.00 to $12.00. 



Stone Ware Portable Table Furnace. — (Fig. 619, as above.) 
— ^This furnace of stone ware, and capable of standing an 
intense heat, consists of three parts that fit upon each 
other, each part being firmly bound with iron hoops. A 
fire made in tKe Bottom part — the two upper pieces being 
removed — will serve for heating materials in crucibles, ladles, 
retorts, <fec. If the middle portion of the furnace is placed 
above the bottom part, a larger fire may be made, and if an 
iron or copper dish be fitted into the upper rim, it may be 
used for heating sand ; and thus a small sand bath will be 
obtained, in which retorts, fiasks, evaporating d\s^^%, ^^^ 
roju n. — 7 
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may be placed, for the purpose of carrying on a Tariety of 
operations. When the roof, or uppermost part, is placed 
above the middle portion, and the openings in the sides d 
the furnace closed, a very intense heat may be obtained, 
which will be applicable to several purposes, such as the 
melting of metals, and the reduction of metals from their 
ores. The heat may be further increased, by aflGixing a long 
funnel of sheet iron to the chimney, so as to increase the 
draught of air through the fire. Two holes are made oo 
opposite sides of the furnace, to enable an iron or porcelain 
tube to be passed through the body of the fire ; as in the 
production of hydrogen, these holes have stoppers fitting 
for effectually closing them when desired. Three siies, 
seven^ ten, and twelve inches in diameter. 

Price. $3.76 ; $5.50 ; and $7.00. 



*'*•«» 7>^. Black^s Furnace^ 

(Fig, 520.) — A very service- 
able portable furnace ; used 
for chemical operations, and 
which may be applied to 
numerous other purposes. 

A is a vessel of sheet inm, 
lined around the part where 
the fire is with fire brick, 
that the heat may be the 
better retained, b is the 
chimney, which may be 
.lengthened at pleasure, c 
is an aperture at the top, 
for the reception of an iron 
sand or water bath, d, d, 
are two sockets for iron rods, which have a cross bar at 
top, to suspend various boilers by, that they may be over 
the fire, e is a porcelain tube or gun barrel, passing 
through the fire, for the production of certain gases. Thb 
may be removed when not wanted ; when one hole being 
stopped up, the other will hold the nozzle of a pair of 
bellows. F is an aperture, with a sliding door for the 
reception of a muffle ; g is a door, by which a crucible may 
be put in the fire ; and h is the ash-pit. The fuel may be 
Jtept in the cavity under. the chimney. Price, $15.00. 




CHEHICAL APPASA-rgS* 



t5 



Ttmg^. — {^ig^ 621* as below.)— Chemical tongs are made 
of iron. One pair straight, and another crooked should be 
obtained, and of the ebape shown in the plute. Their use 
' \ fio well known that further desciription is unnecessary; 

Price, ^1.00. 



n^ mi. 



Fig iVia. 




The Pnmmaiic TrouflL— {Fig. 5 22, J 
—This consists of an oh long japanned 
tin Tesselj which is tilled within one or 
two incht'S of the top with water ; just 
belosv the surfat-e of the water is 
' fixed a shelf, and also a sliding shelf 
kportt^4 by tvvo wi *es, having a funnel on the under side ; 
lie sliding shelf may he m^l at any distance across the 
viissei ; there h also a sraall spota at the side to prevent the 
w«ter overflowing. The use of the pneuraaiic trough is in 
collfejcting gases. Supposing gas is issuing out of the beak 
of a retort, and that beak were placed beneath the funnel, 
the shelf being covered with water, it is evident that the 
gas would pass Lhrou|jh the funnelled hole, and ascend into 
the air if the hole were uncovered, or else into a gas jar or 
other vessel placed over the liole. Abo in passing through 
the water, the gas becomes puiified and cooled. 
"* Pdce, - $2.00. 

larger, ^2.50. 

Coctper^s M^trcarlal Tube, — {Fig, 523, next page,) — This 
nail instrument supplies the place of a mercurial trough, 

consists of a bent tube, closed at top, open at the foot, 
Bp ported in any manner which may be convenient, and 
lied previous to use wit)i mercury. The open siid \^ \ItvfeTi. 
mn^^ted with a ref^rt, or alembic, wHch \a g\vV^^ ^^ ^^ 
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gas to be collected. The gas rises up throu^b the meteaj 
and occupies the upper arm of the tube, while the merouiy 
which is displaced drops into a dish put undemeaUi to 
catch it. Price, 37 to 7fict*. 



Fig. 523. 



Fig. 521. 





P-tSoJu 



rnmwm^-imsii U"/' 



Stop' Cock, — (Fig. 524, as above.) — The ordinary name 
given to the small brass taps or cocks used in pneumatic 
apparatus, and of which the figures are representations. 
The first figure shows the common stop-cock, which has a 
male screw at each end. The figure on the side of it is a 
connecting piece, used to join one stop-cock to another, 
when it is necessary to transfer gases through or into them. 
The lower figure shows a stop-cock so contnved at one end, 
that a bladder may be firmly united to it ; the other end 
having a small screw, to which a tube or other apparatus 
may be attached. Price, - . - . $0.75. 

*• large, for air pump apparatus, ll.OO. 
" connectors, - $0.26 to $0.50. 

Bindinff Screw. — A term applied by opticians to 
denote the screws by which the wires of galvanic 
batteries, electro-magnetic apparatus, and other 
I similar things are bound together, during the time 
of their action. As good metallic contact is neces- 
sary in electro-magnetic experiments, the extreme 
point of the upper screw, as well as the end of the 
wire to be inserted, should be made bright, when wanted 
for use in delicate experiments. Price, 25cts. 

Bell- Glass and Bladder Apparatus. — (Fig. 525, next page.) 
— One of the most extensively useful and convenient articles 
of cbemical apparatus is what is termed the bell-glass and 
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Uadder apparatus. It conasts of a bell-glass, fumislied 
with a brass cap and stop-cock, and a small connecting piece 
with two female screws, by means of which a second stop- 
cock, affixed to a bladder, or to any other vessel, may be 
connected ' with the stop-cock and the receiver. If the 
bladder has been previously compressed, and a communica- 
tioii be then made with the bell-glass by opening both stop- 
cocks, the gas contained in the TOll-glass may of course be 
transferred into the bladder; by pressing down the bell- 
glass into the water of the pneumatic trough, the gas will 
be forced up into the bladder ; the stop-cocks being then 
shut, the bladder must be removed. 



Fig. 525. 



Fig.5S6w 





The above cut (Fig. 526) re- 
presents a brass tobacco-pipe, 
furnished with a stop-cock, that 
^. ^^r*™ « j^ ^g^y Y)e connected with a blad- 

^jP ^y ^ 4^ der for throwing up soap-bub- 

bles, filled with hydrogen gas, or 
Mrith a mixture of hydrogen and 
oxygen gas, for explosion. Blow 
some soap bubbles, filling them 
from the bladder of hydrogen, 
furnished with a brass pipe ; they 
will ascend rapidly to the ceil- 
ing; if they are intercepted in 
their course by a lighted candle, 
they will explode with a dull 
report, and a flash of yellow light. A jet is also con- 
nected with the apparatus, by which a small stream of 
hydrogen gas may be burned, and by holding a glass tube 
about two feet long over the flame, musical sounds will be 
produced by the vibration of the tube, which may be varied 
as the tube is raised or depressed. 

Price, with jet, pipe, and gas bag, quart, 13.75. 
" " " " Yia\i ^a\\,, %^..<^^. 

" " " " " gaWoTi, %^ati, 

1* 
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Fig. 827. 




Flexible Gas Bags,— (Fig. 021.) 
— Gas bags made of India robbor 
cloth are very conTenient for hoU* 
ing gases ; they are made of Yaii« 
ous sizes, from one foot to two 
feet in diameter. One is repre- 
sented in the cut, having a large 
stop-cock and mouth-piece, as used 
for inhaling nitrous oxide gas. 
Price, 12-inch, - - - $1.50. 
** 16-inch, - - . $2.00, 
" 18-inch, - - - $2.50. 
" 24-inch, - - $3.60. 

** with large stop- cock 

and mouth-piece, - $4.00. 
" large gas bags for com- 
pound blow-pipes, oxygen 
microscopes, &c,, holdmg 
from 6 to 40 gallons, 

$4.00 to $20.00. 



The Gas Bolder. — (Fig. 528, next page.) — This consists 
of a body, or reservoir, closed at top and bottom, which 
may hold about eight gallons. Above this, and supported 
by four legs, is a cistern, open at the top, and connected 
with the body by two cocks; the larger of which (the 
centre one) has a pipe running down to very near tiie 
bottom, so that when the gas holder is but partly filled with 
gas, none can possibly escape by this cock. The other 
cock, which is between the cistern and body, merely con- 
nects the two vessels, and if left open the gas would rapidly 
escape through it. Another cock is attached near the top, 
on the side of the body, to draw off the gas when wanted for 
use, and near the bottom is a short thick tube, to which is 
fitted a cork or screw. To use the gas holder : tighten the 
screw on the end of the short tube at bottom, then open all 
three cocks at top, and fill the whole with water, by pour- 
ing a requisite quantity into the cistern. Now close all 
three of the upper cocks, and open the screw at the bottom. 
The water within will not flow out, although this hole it 
open. Into this hole the beak of the retort is to be fixed, 
as the gas rises from it the water will pour out below. The 
quantity which may be contained m t\ift %«»& V^4ai fc^toi 



CnSMlCAl. APPAUATVB, 



1% 



Fiff. sag. 



\ N-Y. / 



time to time, is indicated 
\(f a graduated glass tube, 
which runs od the outside 
from the top to the bottom 
trf it. When the gas hold- 
er is full, screw on again 
the end of the tube at bot- 
toni. When the gas ia 
wanted for use, it may 
liiUier be drawn off by the 
cock on the side, or on the 
top^ being careful to open 
before either of them the 
cook in the middle^ and 
keep the cistern filled with 
Uter, a^ this b wanted t<> 
oocttpy the receiver when 
the gas is drawn out. 

Price, 18.50 to llO. 



P repartition of ^(/^<?*,— 
(Fig. 629.) — To procure 
hyomgeii from iron, ani- 
pburic acid, find water Put 
]fltr> a wine bottle a few iron 
nailB, a^d soma water, and 
then sulphuric acid, equal 
in quantity to one -fourth of 
tJie water; the iron nails 
'^ll in a minute or two be 
covened with bubbles of gas, 
which will rise to the top of the 
V'ssel Hold a candle ne;ir the 
gi» sa it passes away from the 
m\ii\i of the bottle, and by its 
taking fire it will be known to 
^ hydrogen. It may be col- 
lected either with a bent tube 
paasing under the shelf of the 
paeumatie trough, or by a bladder fastened to the mouth of 
tile bottle. 




Fif . fi20. 
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^*«-^- To procure Hydrogm 

from water, — (Fig. 630.)— 
Pass an iron tube, or gun 
barrel, open at both ends, 
through a fire. Make it 
red hot, and to one end 
fasten a retort holding 
water; make this water 
hot by a lighted lamp being placed under the retort, bo 
that the steam may pass through the red hot iron tube. In 
this transit it will be decomposed, the oxygen being ab- 
sorbed by the iron, rendering that an oxyde ; while the 
hydrogen passes through, and may be collected at the 
other end of the tube, which ought to dip under the surface 
of the water, that the gas may be cooled and purified 



fV 531. To procure Nitrous Oxide, 

or Lcmgking Qas. — (Fig. 681.) 
— Place in a retort some 
crystals of the nitrate of 
ammonia ; distil these with 
a gentle heat at first, after- 
wards increasing it gradually 
to about 400 degrees; at a 
greater heat than this the 
retort would burst. A fume 
or vapOT will first appear to fill the retort ; when this is the . 
case, and the common air seems to be driven out, immerse 
the beak of the retort under a receiver, or to the foot of a 
gasometer, and the laughing gas will pass over. It should be 
collected over warm water, and before it is inhaled it should 
be suffered to remain in contact with water some hours, in 
order that it may become puri6ed from any taint of nitrous 
gas that may be mixed with it. The annexed cut shows the 
arrangement of the apparatus convenient for the purpose of 
making it. This elastic fluid, usually called laughing gas, 
from the singular effects it produces on the human frame, 
when breathed for a short time, exciting pleasurable sensa- 
tions, and frequently an uncontrollable disposition to laughter. 
It seems to act like wine or spirits, causing some degree of 
intoxication, but without the subsequent exhaustion and de- 
bilitjr occasioned by strong Uc^uors laVen V^ QX<&«aa. The 
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continued use of nitrous oxyde, however, must be very inju- 
rious, since animals confined in this gas soon die. 



To procure Oxygen from F^- 538- 

Black Oxyde of Manga^ 
n£8e.— (Y\g. 532.) — Put 
into an iron retort half a 
pound of the black oxyde 
of manganese in powder. 
Place it in the fire, and 
when approaching a red 

heat oxygen gas will begin ' 

to pass out at the open end, as may be known by the in- 
creased flame of a candle held to it. When this is the case, 
fasten a collapsed bladder to the open end of the barrel, so 
as to be air-tight, when the gas will pass into it, and may 
be preserved for use. This quantity of oxyde should make 
about two gallons and a half of gas ; it is not perfectly 
pure, but suflBciently so for ordinary experiments. Instead 
of the bladder, convey the liberated gas either to a gas- 
holder, or to glass-receivers, placed upon the shelf of the 
pneumatic trough for its reception. 



To procure Oxygen from Chlorate of Potash. — A more 
convenient mode of preparing oxygen gas, is to put in a 
glass retort, or flask, having a bent tube, a quantity of chlo- 
rate of potash, mixing with it about one-fourth part of black 
oxyde of manganese, and apply the heat of a spirit lamp ; 
when the gas will be freely disengaged, and may be col- 
lected beneath a bell glass upon a pneumatic trough, or 
received directly into a flexible gas bag. 



The Gasometer. — (Fig. 533, next page.) — The gasometer 
is usually made of japanned tin or copper. It consists of an 
outer circular vessel, to the sides of which are fastened two 
round tubes, running upright, and about double the height 
of the vessel below. Across the top of these tubes is fixed 
a similar one that is square, which h'as a hole in the centre^ 
and is furnished with two small pulleys near l\\\s> \vo\^, ofc^^ ^\i 



aft 
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Fig. 633. each end of it ; and also U 

similar pulleys exactly at the oo 
ners. These are wholly hid fron 
observation by the tube when tb 
machine b finished, hut the inter 
arrangement of these, on one &id^ 
may he seen in the cut. A littlj 
smaller than the ves&el descril] 
above is another, made so as 
pass very easily up and down in t^ 
To the centre of this second vesaq 
in the top is fixed a rod, whicjla 
may be graduated, to show the 
quantity of gas within the gasomej 
Ut from lime to time* This ro 
passes through the cross-bar at topJ 
Ketir where the rod is fixed, an 
two staples, having each a string 
to it, which passes over tht^ two 
pulleys of its own side, and sup-J 
ports a weight at the other end,] 
Thus it will be tseen that the sidg 
tubes con lain two weights, whlci 
should be such as exactly to coun-^ 
terbalance the vessel to which theyj 
are suspended, A stop-tock is] 
fastened in the top to let out ihs] 
gas, when wanted for use, iutal 
jars, bladders, or other appanttus*! 
This cock will also admit the gai^l 
into the receiver from the apparatus, where it is being hbe* 
rated. To use the gasometer^ first let the inner vessel falll 
to the bottom of the outer vesssel, and fill the latter with^ 
water. Theu open the cot^k, and fasten it to the tube that 
conveys the gas from tlie retort. The gas i-ises, and gradu- 
ally fills and hfts up the cylinder; and when sufficiently 
filled, the cock by wliich it entered must be closed. The 
gas may afterwards be drawn off as wanted. 

Price, 3^10.00 to $20.00. 

Compound Blow- Pipe, — (Fig. 534^ next page.) — Thecom- 

> pound blow-pipe consists of two separate rej^ervoirs, or gai 

holdeiB, each having at the bottom a neck, for introducing 
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the neck of a reLort, or a tube for filling with gas; and over 
the top, supported by four rods, a reservoir ivitb open topp 
to suppl/ the gas holder with water ais it is eonsumed, andi 
hI^o to form a pressure on the gas. The reser\^oir and gB#] 
holder are connected by two tubes with stopcocks ; one of 
the tubes jist eutering the gas holder, the other passing 1 
down nearly to the bottom. The first is to be opened m ] 
filling the gai holder with water, and the other to form the 
pressure on the gas in its discharge ; care being taken to 
itipply the reservoir with water as it may be required. At 
the side near the top of each gas holdert is screwed a brass ] 
slop-cock, conrtected together by tubes branchmg out and 
terminating in one jet, in which the gases meet. 

At the sides of each gas bolder, there are cavities con- 
taining stout glass tubes J connected at both ends with the 
mterior, for showing the exact quantity oi gas c,o^\aHxi£^m 
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the gas holders at any time. To use ; haying filled the 
gas-holders, the one with hydrogen and the other with oxy- 
gen gas, fill the reservoirs on top nearly fall of water, and 
open the stop-cock that it may press on the gas ; turn the 
stop-cock connected with the hydrogen gas holder, and set 
the gas on fire as it issues from the jet ; the ozygren is then 
slowly admitted, when the flame will he cpnsiderahly reduc- 
ed, and ];>urn with a small hlue light, and apparent^ to the 
eye incapable of the astonishing effects which it produces, 
as an iron wire will bum in its name with the readiness of a 
thread in a common candle. Procure a number of different 
substances, as lime, chalk, pieces of pipe stem, day, the 
different metals, which may be about the size q£ half a pea, 
and place them in a cavity in a piece of charcoal, and sub- 
ject them to the action of the flame ; the lime will cause a 
most intense light, insupportable to the naked eye. Plati- 
num, which cannot be melted in any furnace, will be readily 
fused and dissipate in vapor. Copper bums with a beau- 
tiful blue flame. Cast-iron, with bright sparks ; and stee) 
wire, watch spring, with brilliant scintillations ; the calorific 
effects are only surpassed by a powerful galvanic battery. 
The gas holders are made of stout tin, handsomely japanned, 
holding about ten gallons each, but may be made of cop- 
per for about one half additional price, and larger siae if 
required. Price, in japanned tin, $15.00. 

** copper, - $20.00. 



Compound Btow-Pipe, with Sliding Receivers, — (Fig. 63^, 
next page.) — This convenient arrangement of the compound 
blow-pipe, may be understood by reference to the gasometer, 
previously described (Fig. 533). The receivers as there 
described, are suspended by cords passing over pulleys in 
the top of the frame, and balanced by weights conUiined in 
the upright tubes. The vessels are made of japanned tin, 
or copper, of about fifteen gallons capacity ; the fixtures 
are of brass ; the whole mounted on a wooden base and 
castors. 

Price, in japanned tin, . . - - %S0, 

" " *' with flexible tubes and jet, $40. 

" in copper, $40. 

" " '• " " '« $60. 
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Compound Blow-pipe and Pneumatic Cistern. — (Fig. 536, 
next page.) — The compound blow-pipe with pneumatic cis- 
tern combined, consists of a stout oblong cistern having two 
gas holders in the form of square boxes : the one for hydro- 
gen being the largest. The gas holders are confined in their 
places by being slid under projections on the sides of the 
cistern, so that thej cannot rise when fiWed m\Xv %^^^ ^"^^ 
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have on the top, slop-coclcs, with a jet pipe uniting' them 
having tubes sad screws for attHching. There is also a 
movable shelf for supporting bell-glasses, reeeivers, ikc*, m 
having a short funnel on the under side for conveying the V 
gas from the nt-t^k of a retort, or tube, into the beU-glass, 
(fee. 'Hie gj^ holders may he filled by setting on this shelf, 
or by Intrciducmg a small tube beneath- They are made of 
tin, japtinned, and also of copper, usually twenty -two inches 
long, twelve wide-, and twelve deep^ and also holding twice 
these contents. 

Price, in japanned tin, $ 8,50 j extra lajge, $12,00, 



in copper, #12.00; 

stand for charcoal, 

Fig. m7. 



ii&.oo. 

- I 1.50. 

^umeyg Oxtfhy- 
drogeii Biottf-pipe.- — 
{Fig. 537-)— A com- 
pact, powerful, and 
perftcdy su-fe, instru- 
inent, for procuring a 
constHiit and intense- 
ly powerful flame, i 
appheable to th^l 
usual purpoises of »] 
blow- pipe : that is*. 
the melting of sn 
quantities of refn 
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lory or difficultly fusible substances. The cut represents the 
apparatus complete. A and E (fig. 1) is the safe apparatus, 
a aection of which is seen in fig. 2, and tlirough which the 
ms must pass from the gasometer, through the stop-cock C, 
G IB a transferring bladder, screwed to the stop-cock, H, by 
which the gasometer is charged by an assistant during its 
action, and such a quantity of gas supplied as to keep up a 
flame for any requisite time. Between the gasometer and 
the charging bladder a valve is placed, to prevent a return 
of the uas. I, a wood or pasteboard cap, so contrived as to 
unite Tightness with strength ; this is attached by four 
strings, K, to wires, which passing through holes, L L, in 
the table of the instrument, are fixed to M, a movable 
press-board below. When the requisite pressure or weight 
is placed on M, the cap, I, is drawn down horizontally and 
equally on the gasometer, D ; upon which the gas (this is 
oxygen and hydrogen mixed together in the proportion of 
one part of the former to two of the latter) is forced through 
the water-tube, B, the safety apparatus, A, and out of the 
jet, C, at the end of which it is burned. In fig. 2, the gas 
enters B, passes through the water at D, then through a 
series of wire gauzes at E, and afterwards out at the jet. 

Price, $18.00. 

Hydrogen Lamp.—iF'ig. 538.)—- ^^8- 538. 

The hydrogen lamp consists of a 
glass vessel, into which a smaller 
one with open bottom, and having 
a small neck, is inverted ; the 
neck being cemented into the 
socket of a brass plate covering 
the outer vessel. On the top of 
the plate is a stop-cock, with 
spring and lever to open at the 
side, to throw the hydrogen when 
made, on some spongy platina sup- 
ported in a small box in front of 
the jet. 

To charge the instrument, tlie 
outer vessel is nearly filled with 
water, previously mixed with one- 
tenth the quantity of sulphuric acid ; a piece of zinc is sup- 
ported on a brass rod fixed to the centre oC tVv^ ^Ved.'i, ^yA 
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Bospended just above the lower edge of the hiner yesael. 
Hydrogen will now be generated, and rising in the inner 
vessel, expel the acid till it is below the surface of the nnc, 
when no more hydrogen is formed. To procure a lighl^ 
turn the stop-cock, and the hydrogen will pass out in a very 
minute stream upon the platina ; this will become red hot, 
and the hydrogen jet be inflamed — a match or candle may 
then be lighted by it. As the gas bums, the pressure is 
removed, the water again sinks, acts upon the zinc, and 
forms gas a second time, and so on till the whole is consum- 
ed. This instrument is sure and quick in its action, and is 
extremely valuable as a blow-pipe for chemical analysis, 
and when made large particularly for working in glass. 

Price, $2.00 ; $3.00 ; $4.00. 



Fig. 539. 




Hydrogen Gas GeiMrator. — (Fig. 
639.) — ^This represents nearly the 
same apparatus as the last, of a larger 
construction, producing and contain- 
ing a greater quantity of gas, and 
particularly useful in chemical expe- 
riments where a supply of hydrogen 
is required. On the top of the plate 
there is a stop-cock of the usual size 
of the cocks in chemical apparatus, 
having a brass jet for burning the 
gas. Price, $4.00 and $6.00. 



Hydrogen Gas Pistol. — (Fig. 540.) 
— This consists of a vessel in the form 
of a double cone, soldered together, 
and having a neck at one end about 
one inch in diameter ; on the surface 
of the opposite cone, is a small hole. 
Fill the vessel with hydrogen gas, 
and apply the flame of a candle 
to the small hole, the hydrogen 
will take fire and burn with a pecu- 
liar flame, and from its lightness 
will occupy the upper parts of 
the vessel, and the air pressing in below will mix with the 
gas. Invert the vessel slowly, and the mixture will explode 
with a loud report. Price, 38 cts. 
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Air Ballwms. — (Fig. 541.)^The air- 
balloon consists of a light bag, formed of 
goldbeater's skin, of a globular or elliptic 
shape, and rendered air-tight by a coat- 
ing of varnish. When thus prepared, it 
must be distended with some elastic fluid, 
lighter than common air, as hydro&^en, 
and it will thence acquire an ascending 
power, equal to the difference between 
its weight, including the attached car and 
its contents, and that of the bulk of atmo- 
spheric air which it displaces. 

Price, 12 in. long, 56 cts. ; 15-in. 75cts. 

** 18 in. 11.25; 27 in. $1.75; 

" 32 in. $2.60 ; 36 in. $3.25. 



Fig. .542. 



Fig. 641. 




Fig. 543. 




Ether Jet, — (Fiff. 542, as above.) — This is an oblong 
spherical bulb with a long carved jet on one end, and a 
handle to hold by at the other ; it is filled by warming the 
ball, and then immersing the jet in ether ; on cooling, the 
ether will fill the ball. If it now be suffered to boil by the 
beat of a lamp, the ether may be set on fire as it is forced 
out of the vessel by the pressure of its vapor. It burns in 
a beautiful arch of great brilliancy; if alcohol be substi- 
tuted for ether, the light is less brilliant, showing that 
different vapors and gases evolve different quantities of light 
when ignited. Price, in glass, $0.38. 

" in metal, $1.00. 

Dtfiagrating Jar and Spoon. — (Fig. 543, as above.) — 
The first is a glass jar, with a large opening at the top for 
the insertion of a cork or stopper, tbro\ig\i -wYvx^iVVa^iXiTvj&X* 
ID tome experimenta a metal spoon, shaped aa m Wi^ ^^^n 
8* 
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in other experiments a coiled wire, a piece of charcoal, isc 
The whole is intended to show that oxygen and other gaaet 
are supporters of combustion. Sometimes the mouth of the 
deflagrating* jar is ground flat, that it may be covered with 
a piece of plate glass. Price, 75 cts. to $1.50. 



Fig. 611 Fit. MB. Deflagrating Ladle.^F'ig. 644.)— 

This cut represents a deflagrating ladle 
for burning small portions of phos- 
phorus, sulphur, &c., in oxygen gas. 
It is attached to a cork, fltting the neck 
of a bell glass. Price, 25cts. 

Davy's Safety Lamp. — (Fig. 546.) — 
An instrument to prevent the fatal ex- 
plosion of fire damp, to which miners 
are exposed when working in coal 
mines ; it is constructed on the princi- 
ple that flame will not penetrate a fine 
wire gauze, and consists of a lamp of 
brass or tin, having a stout wire frame, 
at the top of which is a plate and ring 
by which the lamp is held ; within tlSe 
wire frame is a cylinder of wire gauze 
inclosing the flame, but permitting a 
sufficiency of light to pass through ; at 
the side is a feeder for oil, and there is 
passing through the bottom a wire to pick the wick. 

Price, of best brass mounted, $5.00. 

" of plainer, - - $3.00. 

** of tin, - - $2.00. 



Fig. 546. 




Flameless Lamp, — (Fig. 
540.) — The aphlogistic, or 
flameless lamp, having a glass 
instead of metal tube for sup- 
porting the wick ; a fine plar- 
tina wire about fifteen inches 
long, and wound in the form 
of a spiral spring, is placed 
partly over the end of the 
Vick. TVx« Najfi:^ \V»a ^v^ 
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pared is filled with alcohol, and the lamp lighted, which 
will heat the wire red hot if properly arranged ; blow the 
flame out, and the wire will continue red hot as long as any 
alcohol remains in the lamp. Price, |l.25. 



Fig. 547. 



Pulse Glass. — (Fig. 547, as above.) — A little instrument 
to show the effects of heat. It consists of a small glass 
tube, with a bulb at each end, and partly filled with colored 
spirits of wine, the space above the spirit being void of air. 
When this tube is held in the hand obliquely, a small bubble 
of ^r remaining in the lower ball, the heat of the hand 
will expand the air in this bubble, and its escaping into the 
vacant space above with a pulsatory motion occasions the 
mstrument to be called a pulse glass, though it has no 
reference to the state of the puke. Price, 50cts. 



Boiling Glass. — If the 
glass be made in the shape 
of the annexed tube, the 
liquid will appear to boil 
rather than rise in pulsations. 



Fig. 548. 




Price, 50 cts. 



Fig. 549. 




Chryapherus. — (Fig. 549.) — An instrument for illustrating 
the effect of evaporation in producing cold. It consists of a 
glass tube, from 18 inches to 2 feet in length, having an in- 
ternal diameter of one-fourth of an inch. The tube is bent 
at right angles near the ends, both of which are terminated 
by bulbs, as in the above figure ; or bent at one end only, as 
represented in Fig. 649, next page, which is the strongest 
aiul preferable form. In constructing this instrument, one 
of the bulbs is nearly filled with water, w\i\c\i \ieva^ xci'aAfc \a 
bcal tkeMurk expelled from the tube and \>\Jk\)o^» n?\v\^ \^- 
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Fig. 649. 



main filled with steam. The open bulb is then 
closed, by melting the glass at its capillaiy 
termination. When the empty bulb is im- 
mersed in a mixture of salt and snow, the yapcv 
existing within it is condensed, which removing 
pressure from the surface of the water in the 
other bulb, enables it to evaporate rapidly; 
and the vapor being condensea as speedy as 
it is formed, the water is rea.dily frozen. 

Price, $1.75. 

Fig. 550. 




Apparatus for showing Specific Beat-^Fig. 
550.) — In this arrangement there is a wooden 
base supporting five glass tumblers, over which there is a 
metallic frame, having a hook over each tumbler, to each of 
which there is suspended near the bottom by a cord, a 
metallic ball ; two of the balls are of iron, one of copper, 
one of tin, and one of lead, each weighing exactly half a 
pound. To use, they are to be suspended by their cords in 
boiling water, and each will be heated to 212 degrees ; they 
are then quickly suspended in the separate tumblers, each 
containing exactly the same quantity of cold water, and all 
of the same temperature. As the quantity of water and 
the temperature in each vessel is the same, and the five 
balls of equal weight, we should suppose that the water 
would be equally heated, but we shall find that the lead 
will raise the temperature the least, the tin more, the cop- 
per more yet, and the iron most of all, each imparting a 
different quantity of heat, except the two iron balls, which 
will be alike. The heat imparted by each ball to the water 
in which it is immersed is called its specific heat. 
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Differmt Fluids Expand Un- ^- ^^ 

equcUly,—{F\g. 651.)— The ap- 
paratus for illustrating this ex- 
periment consists of three glass 
tubes with bulbs on their ends 
of exactly the same size, and 
filled with different liquids to 
the same height, a may be 
filled with alcohol, b with 
water, and c with sidphuric 
acid, to each is fixed a scale ; 
they are suspended in a tin 
trough, and when hot water is poured in, the fluids will be 
found to rise to different heights, according to their expansi- 
bility ; the alcohol will be the highest, the water next. 

Price, with 16-inch tubes, $4.00. 

The C<mductom€ter,—{Fig. 662.)— ^'«'^^ 

The conductometer is an instrument for 
illustrating the relative conducting power 
of different metals, and consists of a 
circular plate of brass, with a hole in the 
centre, the edge perforated with holes 
into which are mserted rods of different 
metals, of the same size and length, each 
having a small cavity in its extremity 
for holding a piece of phosphorus; on 
holding the plate over the flame of a 
spirit lamp, the heat will be conducted along the different 
metallic rods, inflaming the phosphorus first in that which 
is the best conductor, and in the others according to their 
conductibility. The arrangement usually is copper, brass, 
iron, tin, zinc, lead, and glass. Price, Sl.Ye. 

Expansion of Metal by Heat. — (Fig. 653, next page.) — 
This instrument consists of a cylindrical piece of iron, hav- 
ing a handle adapted to it, and fitted to a piece of metal 
having the ends bent up, so that it may just pass through 
lengthwise, and at its ends go through a round hole ; when 
heated in the fire, it will be too long to pass in one direction, 
and too thick to pass in the other. Having become cold, it 
will again fit and pass through as before. T\\^ \s\^\aJXv^ 
pkte is supported on a mahogany base. Pnce,%\.^^. 
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The Ming cmd Ball to show Expansion hy Heat. — (Fig. 654, 
as below.) — This is a very elegant way of showing the same 
experiment as the last. It consists of a brass ball, suspend- 
ed from a brass pillar bent over at the top ; on the pillar 
slides an arm bearing a brass ring, exactly fitting the ball, 
and which when cold will readily pass through ; on heatmg 
the ball, by a small spirit lamp, it will be too large to pass 
through ; when cooled it will pass as before. The whole is 
mounted on a neat mahogany base. Price, $2. 2 5. 



Fig. 554. 



Fig. 555. 




Pyrometer. — (Fig. 555, as above.) — This arrangement 
consists of a base of mahogany about twelve inches long, to 
which are attached two upright pieces which areimmovably 
held in their position by metallic braces, extending from the 
one to the other ; between these there is a rod of metal, 
supported at one end from the point of a screw, and at the 
other from the shorter end of a bent lever, the axis of 
which is fastened to the wood. TYveXoTv^w ^xAc^i^^Wiet 
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is connected witb a cord, which passes round a wheel on 
the centre of an index, to another lever on the opposite side, 
intended to balance the first lever. Over these levers are 
springs, to keep the cord tight. Tlie index and wheel on 
which the cord moves is fixed to an upr^t support, having 
a graduated brass ring, divided, and numbered on its face 
from to 360. A rod of any metal, the expansion of which 
is to be tried, is put between the point of the screw and 
the lever, as before described, and as soon as j,. ^^ 
the heat of the spirit lamps beneath is applied 
the metal will begin to expand, and its com- 
parative degree of expansibility will be shown 
by the distance to which the index moves, as 
noted on the graduated circle. In comparing 
different metals with this, it will be necessary to 
make the rods of the same size, and apply the 
heat of the lapps the same length of time. 

Price, $3.50. 



Mre Syringe. — (Fig. 556.) — This instrument 
is used for procuring an instantanecns light, by 
means of the condensation of air. It consists 
of a stout condensing syringe, having a solid 
piston with a hole, for containing a small piece 
of tinder, at the end. Upon forcing down the 
piston quickly, the air within the tube 
IS rapidly condensed, and the conden- 
sation occasions so great an evolution 
of heat as to light the tinder. 

Price, $1.00. 

A larger and more elegant article 
(Fig. 657) with glass cylinder for 
showing the flash of light accompany- 
ing the ignition. Price, |6.00. 

Caloric conducted slowly hy Fluids 
doionwards, — (Fig. 558, next page.) — 
This apparatus, to show that caloric 
IB conducted by fluids slowly in a 
downward direction, consists of a fun- 
nel-shaped glass vessel, having an air 
thermometao witii a ball of consider- 
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Fig. 568. 




Fig. 559. 




able size, and fixed in the lower ptrt 
of the funnel, the tube projeoting 
through and containing a few dropi 
of colored alcohol, and dipping into a 
cup containing the same liquid. To 
use, pour water into the funnel till it 
covers the bulb of the thermometer to 
the depth of half an inch, and upon 
the surface pour a small quantity of 
ether and set fire to it. Much heat ib 
given out in the combustion of the 
ether, yet the water will not transmit 
it downwards in a sufficient quantity to 
affect the thermometer. 

The experiment may be varied by 
suspending above the fiame of the 
ether, a glass or metal- 
lic vessel, containing the 
same quantity of water 
as the funnel, which will 
be found, after the ether 
is burnt, to have received 
a much greater quantity 
of heat than the lower 
one, as the thermometer 
will indicate. 

Price, - - $0.15, 
" with stand, $1.75. 



Steam Boiler, — (Fig. 
659.) — This neat appara- 
tus, called the high pres- 
sure boiler, shows in a 
very lucid manner, the 
properties of steam, when 
under more than ordina- 
ry pressure. It consists 
of a strong brass globe 
or boiler, having a long 
and strong glass tube 
open at both ends, pass- 
ing through a stufiing 
\>ox, Bk-\i^\. m the top 
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of the boiler ; and extending to the bottom on one side there 
is a thermometer also passmg through a stuffing box, air- 

Shty the ball within the boiler, and the scale on the outside, 
lich has a stout glass shade to protect it from being 
broken ; on the other side of the boiler there is a stop-cock 
with a pipe that may be disconnected ; the boiler is sup- 
ported on a brass stand, and the heat is applied by means 
of a large spirit lamp beneath. To use, a small quantity of 
mercury, about half a pound, is poured in, and the boiler 
about half filled with water, leaving the stop -cock open ; heat 
the globe with the lamp till the steam issues from the pipe, 
when the thermometer will stand at 212°, but will immedi- 
ately begin to rise, forcing the mercury up into the glass 
tube, and when it has reached the height of thirty inches, 
or the pressure of an additional atmosphere, the water will 
be heated to a temperature of 250°. Pour half a pound of 
water into the boiler, and apply the heat till all is converted 
into steam, having the pipe immersed in a vessel containing 
five pounds of water, at 60°, it will raise the temperature 
of the five pounds to 160°, or will boil a smaller quantity. 

Price, $16.00. 

Wollastm's Steam Apparatus. --{Fig, 560.)— ^ig. 66o. 
Is a small but neat contrivance of Dr. Wollas- ~ 
ton, to illustrate the principle of the condensing 
steam engine. It is represented annexed, and 
consists of a glass flask fitted with a belt out- 
side, and handle screwed to the belt. Inside it 
has a solid piston, working with little friction, 
yet steam-tight, up and down. A little water 
or ether is placed in the bulb of the flask and 
made to boil ; the piston is then put in, and 
the bulb being dipped for^a moment in cold 
water, the steam withinside condenses, and the 
piston descends ; making the liquid boil a second time drives 
up the piston, dsc. ; thus the pbton rises at every formation, 
and falls at every condensation of the steam. 

Price, $1.50. 

Calorimeter. — (Fig. 561, next page,) — An instrument for 
measuring the quantity of heat contained in any body^ thft 
temperature oi which is above thirty -twa degroeR. \\i ^^sa- 
VOL. n. — 
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sists of two metalliG ve 
placed one within the odur, 
with a space between them; 
each vessel being formsbad 
with a stop-cock at bottom. 
The vessels have each a closely 
fitting cover, which coven 
have also a space between 
them. If the space between 
the vessels be filled with melf- 
ing ice or snow, this will gradu- 
ally 



[y melt away, and the 
formed run out by the cock, A ; 
by this arrangement the tem- 
perature of the inner vessel will 
always be that of the freezing point, or the thawing pointy 
which is the same thing. A third vessel, b, is now plaoed 
within the second, and the space between the two inner ves- 
sels also filled with melting ice. It is evident that the iee 
contained in the second vessel, cannot be affected by the 
external air ; thercifore, when a heated substance is placed 
within B, it will melt a certain proportion of the inner 
stratum of ice, the quantity of which melted, and conse- 
quently the quantity of heat parted with, to lower it to 32°, 
is ascertained by the quantity of water which flows out 
of c. Price,|8.00. 

Fig. 562. 





Reflectors, dc, for Radiation of Heat, — (Fig. 662.)— 
Reflectors arranged for the radiation of heat, commonly 
called Pictefs Apparatus, consist of two concave reflectors, 
or mirrors of brass, or planished tin, twelve inches or mm 
in diMmeter,'and mounted on mahogany ataada, having rods, 
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1 which they slide up and down ; there is an iron ball, 
bout three inches in diameter, having a ring in it for more 
myenient handling, and having a stand supporting it 
ppoBite the centre of the mirrors, and also a differential 
lermometer, supported by a mahogany stand. 

To use, place the mirrors at the same height, on a table, 
Kactly facmg each other, and from ten to fifteen feet apart. 
jkd in the focus of one of the mirrors (usually four and a 
df to five inches) place the iron ball, heated a little below 
^eas, and in the focus of the other mirror, place the 
lermometer, which will indicate a considerable elevation of 
nnperature. Place a piece of phosphorus in the focus of 
le mirror, and it will be ignited. 

The rays of heat from the iron fall on the nearest mirror 
nd are reflected in a direction parallel to the axis of the 
kirrors ; they then meet the second mirror, and are con- 
esntrated on the thermometer, or phosphorus, in the focus 
f the mirror. Care must be taken to have the mirrors 
nanged in a common axis. 

Price, of 12 -inch planished tin, >vith iron ball 

stands and differential thermometer, $ 8.00. 
" of 12-inch brass, - - - |!20.00. 

" of 18-mch, ** - - - - $32.00. 

Leslie's experiment of a vessel on a stand having different 
radiating surfaces. Price, $1.50. 



The SHlL—{¥ig. 
663.) — ^An appara- 
tus for the distilla- 
tion of Uquids. It 
includes the body, 
or boiler, to which is 
attached the head, 
forming the com- 
mimication between 
tha b(Mler and con- 



Fig. 563. 




or worm- 
I»pe, from the ex- 
tremity of which the distilled liquid passes in successive 
drops, or a small continuous stream. As these stills are 
made to act by means of a lamp, the whole process oi ^\s- 
^^^^atioo maj be performed on the table, vdihout. AVrX., oft^a- 



100 



BXNJ. PIKE*B, JR., DKSCBIFTrnB CATALOOUS. 



sive smell, or other inconveniences* Aromatic waters nd 
essential oils may thus he obtained from lavender, roeesp ud 
other plants and flowers ; and alcohol and brandy maj be 
distilled from wines, cider, <fec. They are usually made of 
copper, the boiler holding from one quart to a gpallon. 

Price, 16.00 to $8.00. 



Fig. 564. 



Fig. 565. 



cO 



ffope^s Etidiometer (Fig. 664) 
of a glass bottle, holding about a grill, hav- 
ing a stopper in its side ; and a glaae tube 
closed at one end, and ground into the neck 
of the bottle at the other end. The tube 
is graduated into 100 parts. It is used ifl 
the examination of gases, atmospheric air, 
kc. Its mode of use is, to fill the grada- 
a ted tube with the gas to be tried, and fill- 
ing the bottle with some solution, capable 
of absorbing the gas, or one of the gases, 
if a mixed gtis, as the atmospheric. The 
oxygen may be absorbed and its amount 
indicHted by opening the stopper in the^ 
side under water, when the liquid will rise 
in the tube. Price, $2.50. 




v^ 



lire's Eudiometer (Fig. 565) consists of 
a glass tube bent in a U form and closed 
at one end, the closed tube being gradu- 
ated into 100 equal parts, and having in- 
serted near the end, two platina wires, the 
outer extremities being formed into rings, 
or small balls for the passage of an electric 
spark. 

In the analysis of atmospheric air, a 
known quantity is introduced, and to it 
added a like quantity of hydrogen gas ; the 
remainder of the graduated tube, bend, imd 
a portion of the open tube being occupied 
The thumb is placed on the open end of the 



with water. 

tube, and the gases exploded by the passage of an electric 
spark between the platina wires. The quantity of gas left 
is then ascertained, and deducted from the original quantity, 
one-third of the remainder being the quantity of oxygen 
contained in the atmospheric air exammcA. ^fMA«%\.QQ. 
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y't Gob Transferrer,— (J^\g, 666.)— A **«•»«• 
iiiBtrament for the conveyance of a 
luantity of gas from one vessel to ano- 
It consists of a glass tube, shaped as 
cut, both ends being open, and one of 
irawn to a fine pomt. A t^ht piston 
d fits into the straight part of the tube. 
B parts of the instrument below the pis- 
3 filled with mercury. To use the in- 
mt, immerse it in a jar of gas, by passing 
lint upwards through the mercury in 
m^mw trough. Draw up the piston, which will draw 
I mercury also, and suffer the gas to enter the point 
transferrer. When enough gas has entered, depress 
int below the surface of the mercury, and elevate the 
a very little to draw a globide of mercury into the 
ifice. When this has been done, the instrument may 
en out, and the gas it contains be carried where it 
e required. Price, 75 cts. 



w Syringe,— (Fig. ^ ^'^' 567. 

-This instrument ' 
Led of a piece of 
it glass tube drawn 
end to a point, 
• a piston packed with tow attached to a wire handle. 
lans of this instrument a globule, or small quantity, 
B drawn into the tube, and transferred to any 
resseL Price, 75 cts. ^*«- ^^^ 




nratua to show the Condensation of Liquids hy 
re. — (Fig. 568.) — ^This consists of a tube of 
having a double globe, as represented in the 
To use it, fill the tube and one ball with one 

as water, and the other ball with another, as 
1, sulphuric acid, &c. ; cork it and turn it 

down. The diminution of volume when the 
ie mixed together will be seen in the tube. 
Price, $1.25 to $3.00. 



9* 
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The Tvhe €md FUuik Haid«r. 
—(Fig. 569.)— This conostBof 
a metal rod supported on a m*- 
ho^any or metal stand ; on the 
rod is a movable ring, having a 
milled-head screw by which it 
may be fastened at any h^ht; 
on the side of the ring opposite 
to the screw is a pair of spinig 
forceps, so formed as toi 



the necks of various sized flasks, tubes, <S?c., and by the draw- 
ing of a slide on the forceps the flask or tube may be conve* 
niently held. The cut represents a flask thus supp(Hied, 
having a bent tube connected to the neck of the flask by a 
cork through which the tube passes, the other end of the 
tube being immersed in a jar of water ; a spirit lamp ii 
placed under the flask. Price, $1.50. 

Apparatus for J)%siil» 
lation and Condensafkm 
of Liquids, — (Fig. 670.) 
— ^This arrangement ccm- 
sists of a glass retort 
supported on a common 
retort stand by one of 
the rings ; a spirit lamp 
beneath : a retort stand 
supporting a tubulated 
quilled receiver, the neck 
of the retort entering the 
tubular neck of the re- 
ceiver, the quilled neck of the receiver being inserted into a 
flask surrounded by a jar of cold water; another retort 
stand supporting a funnel of water, which by drops falls on 
folds of paper on the neck of the retort, and from thence 
dropping into a bowl beneath. In the distillation of some 
ether the annexed cut will assist the understanding of 
several means of condensation. The ether passing from the 
retort meets first with water trickling from a funnel and 
falling upon folds of bibulous paper placed over the stem 
of the retort. A little fiuiher down the neck, water drops 
from a vessel at a on the neck, and from that to a vessel 
henaath ; then passing into a tubuAttl&d Te««\v«r, it is partly 
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cooled by the air striking the sides of the receiver. Finally, 
the liquid falls into the nask beneath, this flask being insert- 
ed into a vessel of water. 

Price, with three retort stands and spirit lamp, $6.00. 

Apparatus far the Fig. 571. 

Condeu9atum ^ Chaes, 
-*-(Fig. SVI.)— Consists 
<rf a tubulated receiver, 
supported on a retort 
stanid, at one of the 
necks having a bent 
tube, which enters one 
of the necks of a three 
necked bottle, passing 
down nearly to the bottom ; the opposite neck having a bent 
tube for passing the gas into a bell glass. This apparatus, 
as arranged in the production of nitrogen from chlorine and 
ammonia, is represented in the cut. The open pipe at the 
side is supposed to be the beak of a retort in which chlorine 
is being disengaged. It enters the globular receiver and 
deposits condensed vapors. Then passing along the bent 
tube, it arrives at the bottle, b, which is partly filled with 
diluted hquid ammonia ; passing through the ammonia, it is 
eonveyed away by the pipe, 0, mto the jar, d. 

Price, with retort stand, $3.60. 

Fig. 572. 





Woclf^s Apparatus, — (Fig. 5*72, as above.) — The most 
elegant and convenient method of impregnating ^sitet ^\\}kv 
an abaorbahid gas is by means of WooITb appaTa\.\)&, ^Vv^ 
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consists of a series of glass three-necked bottles, connected 
together by bent glass tubes ; the arrangement is shown in the 
figure. The gas issues from the retort, the neck of which 
enters the tubulated receiver, and from thence passes into 
the water in the first bottle and is absorbed; when the 
water in this vessel is saturated, the gas passes to the next 
vessel by the glass tube which dips beneath the water ; this 
being saturated, the superabundant gas passes to a third 
vessel, and so on to any extent that may be required. 

Price, Woolf 's half-pint bottles, - - $0.76. 
" pint " - - $1.00. 

" quart " - each, $1.25. 

bent tubes for Woolfs bottles, each, $0.25. 
safety " " ** " " $0.75. 

the whole arranged in a tray, ^ pint, $6.00. 

pint, $6.50. 
quart, $7.50. 



^*»-^^'- Nooth's Apparatus.— (Yig. 573.)— 

There are various kinds of apparatus for 
impregnating water with carbonic acid. 
One of the most elegant and simple is 
Dr. Nooth's, represented in the cut. 

The upper vessel, e, is shaped like 
a funnel contracted at the top, and 
covered by a stopper, which, however, 
does not fit tight ; the middle vessel, 
D, fits into the lower one, a, and a 
communication is made ' from one to 
the other by a tube, c, between them, 
which tube is perforated by holes so 
small, that gas will ascend through 
them, but water will not descend. 
The lower" vessel, a, contains chalk 
and water. To use the apparatus, fill b with water, then 
partly fill k also with water, and put them in their appointed 
places upon each other ; then pour sulphuric acid into the 
orifice, B, carbonic acid gas will rise, pass through o, and be 
absorbed by the water in d. When more gas arises than 
can be absorbed, its pressure above the surface of the water 
in D will drive a portion of that water up into the funnel at 
fop, X, and thus the safety o! tloie api^«n.ti(aA k inrared. 
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When the aerated water is required for use, it is drawn off 
hj the tap, f. Price, $15 to $20. 



ChristisorCs Apparatus for ^*« ^^* 

detecting Foisons.-^Tig, 6*74.) 
A is an instrument for reduc- 
ing the sulphurets of some of 
the metals by a stream of hy- 
drogen gas. B is a funnel- 
shaped tube, for testing mi- 
nute portions of liquids. C, 
a tube for reducing a small 
quantity of mercury. D, a 
tube for taking up a minute 
globule of ditto. E, bottle 
and tube for washing down 
scanty precipitates or filters. F, apparatus for the distillation 
of fluids, supposed to contain acids. Price, $4.00 to $5.00. 




Marsh's Arsenic Apparatus, — (Fig. 575.) — Fig. 575. 
This little instrument is effectual in detecting 
the most minute quantity of arsenic in any so- 
lution. It is composed of a bent glass tube, 
slightly widened at both ends, one area of it 
being three or four inches longer than the 
other. Into the shorter arm a small piece of 
line is dropped ; a thread should bo attached 
to it so that it shall not quite reach the bottom 
of the tube. The liquid suspected to contain 
aisenic has a little sulphuric acid mixed with 
it, and a portion is poured into the arm B. 
The stop- cock being open, the liquid will fully 
occupy A ; but hydrogen gas being formed by the contact 
of the acid and zinc, this will ascend ; and the stop-cock 
being closed, it will accumulate. Upon being let off and a 
light applied to the jet of the cock, the arseniuretted or com- 
mon hydrogen, as the case may be, will be lighted ; if it be 
the former, that is, if arsenic be present, it will tinge with 
a purplish metallic stain a piece of glass held close over it ; 
with common hydrogen, no stain will be perceptible. 

Pnee., %*2..^^, 
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lUiort, with Cap and Stop- Cock. — 
(Pig. 676.) — Retorts with brass cap and 
stop-cock, by which the air may he ex- 
tracted, and any gas introduced from a 
bell glass. Price, $1.50. 



^^«' '^'^' Glass Blower's Table,-- 

(Fig. 677.)— This consists 
of a neat table with doable 
bellows worked by a trea- 
dle, and having a pipe with 
a jet urging a stream of air 
through a powerful lamp, 
supplied with tallow, and 
is a very convenient article 
for the use of those who 
manufacture small articles 
in glass, such as thermo- 
meters, test tubes, orna- 
mental objects, &c. The materials used are glass rods and 
tubes, of different colors and sizes. The apparatus is merely 
intended to produce a steady and intense heat, that the 
glass tubes may be softened in a manner proper for the 
artist to bend and blow them into the requii'ed form. 

A is a jet of metal, through which the air issues into the 
flame of the lamp, b. The air is, by means of the treadle, 
E, forced into the double bellows, d, and driven up the pipe, 
c, until it issues from the jet. The whole is affixed to a 
table. The bellows is loaded at the top in proportion to 
the strength of the blast required. Price, $25.00. 

Apparatus for Chemical Analysis, — For the greater num- 
ber of analytical experiments on minerals, very simple appa- 
ratus will be found sufficient. Tubes, flasks, and evaporating 
basins, bottles, precipitating glasses, filters, funnels, dropping" 
tubes, a silver, a platinum, and porcelain crucible, each 
capable of containing from a quarter to half an ounce, small 
retorts and receivers, a balance, a pair of forceps, a mortar, 
and a strong spirit lamp, constitute all that is necessary. A- 
blow-pipe and set of test-tubes are of great use. A sepa^ 
rate apparatus is also very desirjible for the preparation of 
sulphuretted hydrogen gas, which is much employed in 
analytic operations. 
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The three figures (No& 678, 679, and 680) represent the 
nsnal dispositioD of apparatus employed in preparing, drying, 
and transmitting gaseous substances over any subject of 
experiment, when the apparatus requires much care and 
attention. 




(Fig. 578, as above), a, represents bottles, flasks, or re- 
torts, for producing the gas required ; b, a long funnel for 
introducing acid ia small successive quantities, or any other 
liquid that may be required ; c d, balls for intercepting any 
portion of fluid which may be mechanically suspended m the 
gas escaping from the bottle ; o, the tube filled with frag- 
ments of chloride of calcium for drying the gas ; f, caout- 
chouc connectors ; x, wooden stands for supporting the 
apparatus. ^^^ 

Flg.57J. W^ 




In Fig. 670, the gas is made to act upon I. The assay 
is often placed in tubes, as G. Thia Sgute *i^\ifitoi^«3i ^^ 
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anrangeiDeDt adopted when a gas podaoed hy the aeSoa 
of the assay, with the gas from A, is to be transmitted tnte 
water, a solution of potassa, or anj other substance coi^ 
tained in the bottle Z. 



Fig. 580. 




Fig. 580 represents a still more complicated arrangement, 
in which the product obtained, as in the preceding figure, 
is subjected to still further operations, bj the materiak in- 
troduced at 8 or T. A glass spirit-lamp, mounted on a 
movable arm, and rod attached to a foot, as represented at 
Z, is a convenient appendage. 

Price, 12.60 to $10.00. 



Fig 5dl. 



Fig. 581. one bulb tube. 



Price, 37|cts. 



Fig. 582 




Fig. 582, two bulb tubes. 

Price, 50 cts. 



CRSMICAL APPARATUS. 
F\g.9B3. 
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Five Bulb Potash Apparatus, — (Fig. 683, as above.) — 
This is a fflass instrument with five bulbs, for containing 
solution of potash to absorb the carbonic acid produced in 
an analysis, made very light, of the shape of the cut, and 
also after Liebig's pattern. Price, 11.25. 



Fig. 584. 



Fig. 586. 



V 



Dfyinp Tubes, — (Figs. 584 and 585, as above.) — Bent 
lubes in which organic bodies are dried, used in organic 

Price, 37 to V5cts. 
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METEOROLOGICAL INSTRUMENTS. 



THE THERMOMETER. 



An instrument for determining the exact variations of 
heat or temperature. The principle on which they are con- 
structed, is the change of volume which takes place in 
bodies when their temperature undergoes an alteration. 
The thermometer consists of a narrow glass tube having an 
uniform bore, with a bulb at one end, usually filled with 
mercury, so that expansion or contraction can only take place 
by the rise or fall of the mercury in the tube ; the upper 
end of the tube is hermetically sealed, within which is a 
vacuum. The tube is usually fastened to a plate of metaf 
which is graduated to form a scale ; the rising of the mer- 
cury shows an increase of heat, and the falling a diminution 
of heat. The usual graduation of the thermometer is accord- 
ing to Fahrenheit ; the is called zero ; at 32° water freezes ; 
at 98° is blood heat; at 212° water boils. Reaumur's scale 
is used considerably in France ; at water freezes, and at 
80^ water boils. The scale that is used by philosophers 
in most parts of the world, and that required to be used in 
the academies of the State of New York by law, is the 
centigrade scale ; its is at the freezing point, and 100** at 
the boiling point of water. This scale is frequently gradu- 
ated on one side of the thermometer tube and Fahrenheit's 
scale on the other. The thermometer is of extensive use 
not only to scientific men in their experiments, but is used 
for regulating the temperature of buildings, hothouses, baths, 
in the arts, and by navigators in determining the tempera- 
ture of the water, informing them by its increased cold- 
ness of the vicinity of land, or when approaching the Gulf 
Stream bj its greater warmth. 



UnOBOLOOICAL IlTSTRUIfENTS. 

Common Thermometer, — (Fig. 586.) 
—The common case for the thermometer 
is of tin, japanned black, and varying 
in size from six to fourteen inches in 
length. 



■ice, 6 inch 


, tO.63. 


- 7 




$0.76. 


8 




$0.87. 


" 10 




$1.00. 


" 12 




$1.25. 


' 14 




$1.50. 



If with Reaumur's or centigrade scale, 
25 cents in addition. 



Pike's Improved 7%^. Fig. 586. Fig. 587. 
numieier (Fig. 587) con- 
sists of a thermometer 
made as usual, but mount- 
ed on a mahogany back, 
with polished edges ; the 
ball being protected by a 
brass guard, with holes 
or slits in it to allow the 
free circulation of air 
around the ball. This 
style of thermometer is 
much approved of and 
used by many in keeping 
meteorological observa- 
tions. Price, 8 in., $1.00. 
'* 10 '* $1.25. 
" 12 ** $1.50. 
'* 14 " $1.75. 

With centigrade scale 
25 cents in addition. 

If with movable index, 
and Fahrenheit, and cen- 
tigrade scale, 14 inches 
long, $2.50. 

Ill 




112 



BEKJ. pike's, jr., DSSORIPnVB 0ATALOOU& 



Fig. 688 Fig. 589. Fig. 69a OmomeiUal MaAc^fOMf 

Framed Thermomn- 
fer.— (Fig. 688.>-^ 
A very neat po- 
lished fram^ inlfid 
round the BCila 
with ebony, and the- 
ball covered with a 
brass guard. 
Price, 

" 24 inch, $6.00. 

"18 " $2.50. 

** 12 " $1.75. 




Mahogany Framed 
Thermometer, with 
Glass in front — 
(Fig. 698.)— A neat 
frame of mahogany 
or rosewood, hav- 
ing a flat or circular 
glass in front of the 
plate, for protecting 
it from dust and the 
action of the wea- 
ther, or otherwise 
being soiled. Price, best 20 inch, with flat glass, $6.00. 

" " " with bent glass, $6.00. 

** 14 " with flat glass, $2.00. 

" " " with bent glass, $2.60. 

" 12 ** with flat glass, $1.75. 

'* ** ** with bent glass, $2.25. 

Morocco Ca^e Tliermometer. — (Fig. 590.) — This thermome- 
ter is mounted on a stout metallic plate, and inclosed in a 
neat morocco case, with hinges and hooks to fasten the case, 
and ring to suspend it by, is suitable for travellers, may be 
easily taken out of the case and used for immersing in water, 
in taking the temperature of springs, &c. The most usual 
size is eight inches long, but they are also made six, four 
and a half, and three inches. Price, $1.50. 

If with ivory scale, 50 cents extra. 
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Self- Registering Thermometer for extreme Heat and Cold, 
— (Fig. 691, as above.) — In meteorological observations it 
is of great importance to ascertain the limits of the range of 
the thermometer in a given period of time, as during a day 
or night while the observer is absent. The self- registering 
thermometer most generally used for this purpose consists 
simply of two thermometers, one mercurial, and the other 
of idcohol, having their stems horizontal ; the former has for 
its index a small steel wire, and the latter a minute thread 
of glass, having its two ends formed into small knobs. 

The wire lies in the vacant space of the mercurial thermo- 
meter, and is pushed forward by the mercury whenever the 
temperature rises, and pushes that fluid against it ; but 
when the temperature falls, and the fluid retires, this index 
is left behind, and consequently shows the maximum. The 
other index of glass lies in the tube of the spirit thermometer 
immersed in the alcohol ; and when the spirit retires, by 
depression of temperature, the index is carried along with it, 
in apparent contact with its interior surface ; but on increase 
of temperature, the spirit goes forward and leaves the in- 
dex, which, therefore, shows the minimum of temperature 
since it was set. As these indices merely lie in the tubes, 
their resistance to motion is altogether inconsiderable. The 
steel index is brought to the mercury by applying a magnet 
on the outside of the tube, and the other is duly placed at 
the end of the column of alcohol, by inclining the whole 
instrument. 

Price, • - 14.00. 

** with long cylindrical bulbs and magnet 

to move indexes, - $4.50 and $5.00. 

" mounted singly, mercurial or day ther- 
mometer, - - - - $2.60. 

" *' " alcohol or night tTiet- 

mometer, - - - - ^'l,^^. 
10* 
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Fig. 592. 




Figf.608,fi94. Self-registering thermometer (Fig. 692) fbr ex- 
treme heat or cold, with index, extra large size, 

1 rt • 1 1 Ti.JL^^ Ao i\/\ 




12 inches long. 



Price, $8.00. 



Thermometer for Sugar Boiling. — (Figs. 503 and 
594.) — This consists of a thermometer usually 
3 or 4 ft. long, the graduations heing confined to a 
space of about twelve inches long at the upper 
end of the instrument, allowing the longer part 
and bulb to be immersed in the boiling sugar. 
The thermometer is graduated to 270 degrees or 
upwards, and is mounted in a frame of wood or 
brass, and having an index which may be set at 
any degree required for the heat to be maintained 
at. Price, best brass case instrument. 





4 feet long. 


$7.00. 


« t< 


tt D tt tt 


$5.50. 


mahogany 


case instrument. 






4 feet long. 


$6.00. 


tt tt 


tt ^ tt tt 


$4.50. 


tt tt 


" without in- 






dex, 3 feet long. 


$4.00. 



Gothic Mantel Thenvwmeters, — ^The author ma- 
nufactures these in a great variety of styles and 
mounting, bronze, antique bronze, green bronze, 
gilt, embracing over twenty-five different patterns, 
most of which are very elegant ; and the thermo- 
meters being manufactured under his immediate 
superintendence, can be relied on for accuracy. 
A few of the patterns are represented on the two 
following pages. 



liSTSOBaiOGTOAIi IJfSTOTTMRirTS. 
Fig. 595 FJ«. SOS. Fig. m. 




696, $2.00. 
507, tl.Ys. 



Fig. 59a 



Fff.SDQ. 



FJff. GflO. 







Price of Fig, 



596, |I,37. 
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Fig. 602. 






Price of Fig. 601, $1.50. 
" 602, $1.25. 
" 603, $1.75. 



THE BAROMETER. 

The barometer is an instmment for measuring the weight 
or pressure of the atmosphere, and sometimes called a 
weather glass. It consists of a cylindrical glass tube, 
whose diameter is about half of an inch, and its length 
thirty-four inches, filled with prepared mercury ; one end 
of the tube is hermetically sealed, and to the open end a 
reservoir of hard wood is cemented, having a soft flexible 
leather bag for its bottom, the whole containing the mercury, 
but not quite full ; the atmosphere pressing on the surface 
of the leather, and causing it to yield to the pressure of the 
external air, sustains the mercury in the tube to the same 
height as if exposed to the atmosphere. 

The tube and reservoir are fixed to a frame of wood, and 
suspended in a vertical position, having a scale graduated 
from twenty-seven to thirty one-inches, which is the distance 
from the surface of the mercury in the reservoir ; the inches 
are divided into tenths, and in the best instruments there is 
s remier moving in a groove m the i^late, and sabdiyiding 



mnOROLOOICAL INSTRUMENTS. 



117 



the taitbs into hun- 
dredths of an mch; 
to the upper edge of 
the Yernier is a small 
index which is to be 
placed in a line with 
the meccury ; a small 
stud is attached to 
move the vernier up 
or down as occasion 
may require ; the face 
of the scale and ver- 
nier are of brass, sil- 
vered, and in the best 
instruments they are 
covered with glass, 
also having rack work 
to move the vernier up 
and down by means 
of a key in the front 
of the frame below 
the scale. Through 
the under part of the 
frame passes a screw, 
with a flat round plate 
at its end; by turn- 
ing the screw, the bag 
may be so compressed 
as to force the mer- 
cury up to the top of 
the tube, and also 
to fill the reservoir, 
which keeps it stea- 
dy, and prevents the 
tube from breaking, 
by the mercury dash- 
ing against the top, 
when carried about. 
The height of the 
mercury in the tube 
above the surface of 
the mercury in the 
is ciiUed the £ 
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standard altitude, and the difference between the greHiMl 
and least altitudes is called the limit or scale of variation. 

The mercury in the barometer tube will subside, till the 
column be equivalent to the weight of the external ur upon 
the surface of the mercury in the basin, and it is therefore 
a criterion to measure that weight, and chiefly directed to 
that purpose. In this country the standard altitude fluctu' 
ates between twenty-nine and thirty and a half inches. 

JRules for observing the Baronieter, — 1. The rising of the 
mercury presages, in general, fair weather ; and its falliiig^ 
foul weather ; as rain, snow, high winds, and storms. 2. In 
very hot weather, the falling of the mercury foretells thunder. 
3. In winter, the rising presages frost; and in frosty 
weather, if the mercury fall three or four divisions, a thaw 
will certainly follow. But in a continued frost, if the mer- 
cury rise, it will certainly snow. 4. When foul weather 
happens soon after the falling of the mercury, expect but 
little of it ; and, on the contrary, expect but little fair 
weather, when it proves fair shortly after the mercury has 
risen. 5. In foul weather, when the mercury rises much 
and high, and so continues for two or three days before foul 
weather is quite over, then expect a continuance of fair 
weather to follow. 6. In fair weather, when the mercury 
falls much and low, and thus continues for two or three 
days before the rain comes, then expect a great deal of wet, 
and probably high winds. 7. The unsettled motion of the 
mercury denotes uncertain and changeable weather. 8. You 
are not so stiictly to observe the words engraved on the 
barometer plate, as the rising or falling of the mercury, for 
should it stand at much rain, and then rise to changeable, it 
presages or foretells fair weather, although its continuance 
is not to be depended on so much as if the mercury were 
higher. But when it stands at fair, and sinks to changeable, 
it mdicates bad weather, though not so much in proportion 
as if it had sunk lower. Therefore, in order to pass a right 
judgment of the weather, the point where the mercury 
stands is not so much to be regarded, but it should be par- 
ticularly considered whether the mercury is actually in a 
rising or falling state. For its minutest alterations should 
be accurately attended to for the purpose of forming a right 
judgment respecting the weather expected to succeed. 

When we would observe the barometer with accuracy, 
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the tube should be first shaken by 
ffentlv tapping the front of the mnr 
frame with the back part of the ^^ 
fingers, from three to five times. 



Fig. 604. 

m 



Fig. 606. 



Plain Barometer. — (Fig. 604.) 
— Barometers are mounted in a 
variety of styles ; the figure re- 
presents one in a neat polished 
mahogany frame, having a ther- 
mometer on one side of the scale, 
and a screw at the bottom of the 
reservoir or cistern of the barome- 
ter for the purpose of forcing the 
mercury up, which, filling every 
part of the tube, renders the in- 
strument portable, and may be 
carried in a horizontal or other 
position in transportation. 

Price, llO.OO. 



Barometer toith Glass Door. — 

(Fig. 605.) — ^This has a neat frame 

of mahogany or rosewood, with 

round or square top, and having a 

small door with glass in front of 

the scale, with thermometer and 

portable screw, as described in the 

preceding figure. 

Price, - - $11.00. 

•' with vernier subdividing 

the graduations to 100 

of an inch, $12.00. 



1' 



.i-iCi 




M~\ 



M% 



-N, 



CATAU>€CR. 



rif nia 



ri$.ief. 




BeH /si frmi Bamm- 
<fr.— {Fig. «U«.)^11iebcst 
llftt fraii iMihiCigEnj i^ 
butnaeler haviiig Terakr 
Mui glans door, viih brg« 
lli^rmoiBeier in the W; 
oC the case, faaving a \m% 
^-Tlfn-irk^ bnJh to the tube^ 
- .:■: thereby a large 
to the atmospitete. 
. uiuiiced to Fahrenheit 
: j ceaiigrade scales, and 
corer^ with gl^ss, porU^ 
ble screw at tbe bottom^ 
aod the case highlj po- 
Ikh^ Price, $16.00, 



Je^f Cirathr Fmi 

(Fig. mi.) — Tbe most 
i l+'rraut bir[}meti.*t k th« 
r; ula r front rosewood 
1 1 mstmment, with 
ermanieter in the 
t^ojv oi ttie CJiS*-, having 
Fahreaheit ;md ReaimiuJr's> 
or ci^titigmd^f m:iUe5, and 
the tube hiivifTLf Fi bng cj- 
liudrtcii! - -^ cr 

vertd w^ . .-=^i 

vernier to tUe a^iitle ba^' 
ing rack motwn. whkh 
is ll5ov^ed by a key in tN 
tj ont of the e^se b^iow the 
sculps. Tb«: e«se of tlui 
iti^trtimeQt b lt%hlT fiolsa' 
«d aiid polLsbed* and Q^' 

oi gr^iiL utBilj is q^t^ 
ortutttttfntd.. 

Pnc*>,t*2 2,00 and 
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The Mamntain Barometer,— (Fw, 608, next page.) — A 
▼ery important property of this vuuable instrument is that 
of determining heights, and its aocuracy is inferior to no 
other mode ; on this account it is not only very useful to 
Borveyors, but highly interesting to philosophers, scientific 
men, <fec. It consists of a tube, (fee, as described in the 
first article under this head, having a smaller reservoir for 
the mercury, which is inclosed in a round case, about one 
and a half inches in diameter, at the upper part of which 
an opening, of about one quarter of the circumference of 
the case, and twelve inches long, is made, the sides of 
which are inclined towards the tube, on one of which the 
barometer scale is attached, which ranges from twenty to 
tbirty-one inches, divided to twentieths of an inch, and hav- 
ing a vernier sliding on the scale, subdividing these into five 
hundredths of an inch ; to the upper edge of the vernier there 
b a small index to be set in a line with the mercury ; on 
the other side of the opening there is a delicate thermo- 
meter, which may be detached if required ; that part of the 
case to which the scales are attached is surrounded with a 
brass tube, having an aperture cut in it corresponding to 
the opening in the case ; there is also a narrow opening at 
the back through the case and tube, for allowing the light to 
be seen through, and more accurately observing the surface 
of the mercury ; the tube may be turned round so as to 
close these openings entirely, and is kept on by a brass cap 
ftt the top, into which a ring may be screwed for suspending 
the instrument 

As the reservoir in this instrument is small, and any con- 
siderable depression of the mercury would considerably alter 
the level therein, a correction is made in the best instruments, 
for which puipose the reservoir is accurately measured, and 
the contents of one inch, compared with one inch of the 
tube, ascertained, which is to be subtracted from the height 
^hen the mercury falls below thirty inches, which amount 
of correction is engraved on the brass cap. The reservoir 
u inclosed in a brass case, having a portable screw, over 
which the brass cap is screwed. This barometer has been 
|ued by many scientific gentlemen in their observations, and 
^ the least liable to derangement of any used for mea- 
suring heights ; is very light, and may be inverted, and 
with care used as a walking stick m ascending heights. 
The density or weight of the atmosphere is nol fto^»\wX 
VOL, n, — 11 
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the higher we ascend the rarer it be- 
cotnes. At 31 inches a fall of o» 
teath uf an inch indicates a height d 8S 
tV*;t ; at 30 inches, 85 feet ; at 29 inck- 
=^7 feet ; at 28 inches, 91 feet; it 
27 inches, 94 feet ; and at 26 incho, 
yS feet ; tor every tenth of an inchtk 
meixurv falls. 

Price, - - - $20.00. 

with corrections for 
level in reservoir, 
and extra finish, $25.00. 



Fike'^s Mountain Barometer for Ad- 

dt! mita. — ^Fig. 608.) — ^This is an instrt- 

m^Lic similar in its construction to the 

pi eoodiiig one, but of a larger make ; the 

i-tise being two inches in diameter, haT- 

ing ti brass cover to the scales, and the 

ros^irx uir of mercury being so large is 

i^ make it unnecessary to use any cor- 

T-t^ciioii for the level, and is inclosed 

in a brass case with portable screw 

covorod with a cap screwing on. The 

barometer scales extend to twenty-fiw 

L»r iweniy-six inches, which will allow 

ut' the measurement of a height of 4OO0 

t^.tft i>r over. This is a stout and well 

til ide instrument, the brass work highlj 

)lished, and the demand for them has 

tabled the maker to ,«ell them at « 

vorv low rate. 

Price, - - - SlO.OO. 

•• with vernier, $12.00. 



Standard Barometer.— {^vg, 609.)- 

This consists of a tube of unusually lar^ 

size tilled with mercury, and inverted i 

a lari^e vrlass reservoir also contsaffli 

mercurvrthe top of which is exposed 

the atmosphere, and covered by 

wooden cap, through which a pant 

'teel rod passes, fastened to a project 
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the lower part of the harometer scale, 
I reaches to the surface of the mercury, 
icale is fastened to the case by four screws 
ig through long holes covered by springs, 
ing the scale and point attached to be 
d up or down, and set at any time in exact 
ct with the surface of the mercury, by a 
knob near the centre of the scale. From 
id of the steel point the scale commences, 
i graduated to thirty-one inches, subdivid- 
usual, and having a vernier with index ; 
lounting consists of a neat mahogimy case, 
3olished. This is a valuable instrument 
5 it can be set up by a maker, but cannot 
ly be transported without being put out 
ler, requiring to be kept in a vertical po- 
, but may be sent unfilled, and requires 
ttle skill to fill and immerse in the mcrcu- 
rections for which will be furnished. 

Price, $22.00. 

iriiie Barometer. — (Fig. 610.) — The ba- 
er is of great use to the mariner, who is 
Dy enabled to foresee and prepare for sud- 
hanges of weather. The marine barome- 
nsists of a glass tube with reservoir of 
iry, as in the usual barometer, but having 
tion of the lower part con- 
d to a very fine bore, to 
nt the unsteadiness of the 
iry, which would other- 
)e occasioned by the roll- 

the ship. The tube is 
ed in a mahogany case, 
3 in front, and rounded 
le sides,- and enlarged 
what at the upper end for 
ing the scales, for which 
is an opening with the 

fixed on the sides, which 
raduated as in any other 
leters ; this opening is I 
ed by a smaJ] door, on the 
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inner side of which is fixed a thermometer. The 
is inclosed in a brass case, having a portable screw beneatL 
The barometer is suspended in a vertical position, by abmi 
arm and gimbals, attached by thumb-screws to tiie side of 
the case, just above the middle, which allows the barometor 
to hang always in a vertical position, however the ship msj 
roll ; attached to the arm there is a stout circular pkte, 
having holes for screws, to fasten the instrument to any part 
p. gjj of the cabin of the ship ; the am 

is jointed at the plate for the pur- 
pose of turning the arm and ba- 
rometer up, that it may be out 
of the way when not required m 
use. Price, - - - |20. 
" fine finished, t25. 



TroughUm^s Mountain Barmi- 
ter.— (Fig. 611.)— The empliy- 
ment of the barometer for toe 
determination of heights, liis 
caused it to become an mterestinff 
instrument to the philosopher and 
traveller ; and many attempta 
have been made to improve it» 
and render it portable, that i( 
may be conveyed from place to 
place, without much inconveni- 
ence or risk. The adjoining figure 
represents the portable iMtrome- 
ter, as constructed by Mr. Trouffh- 
ton. In the brass box, A, wbioh 
covers the cistern of mercury near 
the bottom of the tube, are two 
slits made horizontally, precisely 
similar and opposite each other, 
the plane of the upper edges of 
which represents the beguuuDg 
of the scde of inches, or zero 5 
the barometer. The screw, B, 
at the bottom, performs a double 
office ; first, it is the means of 
adjusting the surface of the mer- 
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"tuy in the glass cisteni to zero, by just shutting out the 
u[lit from passing between it and the upper edges of the 
kDOTC-named slits ; and secondly, by screwing it up, it forces 
he qnicksilyer upwards, and by filling every part of the 
nbe, renders the instrument portable. 

The divided scale on the upper part, is subdivided, by 
ihe help of a yemier, to the one thousandth of an inch. 
Vhe screw, o, at the top, moves a sliding piece, on which 
ihe Temier scale is divided, the zero of which is at the 
lower end of the piece. In taking the height of the mer- 
:wry, this sliding piece is brought down and set nearly by 
the hand, and the contact of the zero of the vernier with 
die top of the mercurial column is then perfected by the 
serew, o, which moves the vernier the small quantity that 
nay be required, just to exclude the light from passing 
between the lower edges of the sliding piece, and the 
apheiical surface of the mercury. 

The barometer is attached to the stand by a ring, in 
which it turns round with a smooth and steady motion, for the 
purpose of placing it in the best light for reading off, <fec. ; 
and the tripod stand, when closed, forms a safe and con- 
venient packing case for the instrument. 

A thermometer is always attached to the lower part of 
the barometer, to indicate its temperature, while another, 
detached from the instrument, is employed at the same 
time, to show the temperature of the surrounding air. 

The barometrical method of determining differences of 
Wei, is founded upon the principle that the strata of air 
decrease in density, in a geometrical proportion, when, the 
eWrations above the surface of the earth increase in an 
irifthmetical one. Therefore, from the known relation be- 
tteen the densities and the elevations, we can discover the 
elevations by observations made on the densities by means 
of the barometer. Price, $50.00. 

The Wheel Barometer,-^Fig, 612, next page.)— The 
wheel barometer consists of a glass tube, closed at one end, 
and ihe other open, and bent upwards, and of thirty-two 
indies or upwards in length exclusive of the bend ; the tube 
ii entirely filled with prepared mercury, which, on placing 
in a vertical position, will subside in the closed end of the 
tnbe and rise in the open tube that is bent upwards, until 
the diflfareooe in the levels will be equal to tiie \i^\^\> ol ^ 
11» 
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columa of mercmy whith 
will balance the weigbt ofl 
atmosphere; so that 
change in the pressure < 
the atmosphere, will have 
an equal effect on the mcr- 
cury at the closed end and 
at the open end ; and thus^ 
through whatever space the 
mercury may rise in tlie 
closed endi it will be d€- 
p reused to tlie same eiteat 
in the open end ; the inbeii 
at these parts being of pre- 
cisely the same diameter, 
while between them tlie 
tube is contracted. Upon i 
the surface of the mercury 
in the open end floats a glm 
weight, su^ipended by a silk 
thread 01? er and around a 
brass pulley, to the other 
end of which is attached 
another weight, not quite aa 
teavy, acting as a counter- 
poise to the former. The axis 
of the pnlley passes through 
the frame and centre of the 
dial plate, and carries a 
blued steel handj which re- 
volves as the pulley turns 
round. The weigbt on th© 
surface of the mercury being 
nearly supported by the 
counterpoise! rises or falls 
freely as the surface of the 
mercury on which it floats 
is elevated or depressed by 
the weight of the air. Ii 
the circumference of the 
wheel be one inch, then 000 
entire revolution of the 
Tw\vfefel mil correspond to an 
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ion of level amountiiig to one inch in each tuhe, or 
ches in the height of the harometric column ; and as 
d plate may l^ from twenty to thirty-six inches in 
iference, five to nine inches on the graduated plate 
ponds to one inch of the column, which is divided into 
mdred parts, each of which is distinctly perceptible. 

frames are usually of mahogany, the b(M»t ones of 
x>d, highly polished; the dial-plate is from six to 

inches in diameter, and elegantly engraved and 
d, and is covered by a brass ring containing a convex 
X glass ; also a thermometer capable of being de- 
., having a separate frame sunk into the body of the 
of the instrument, and covered with a ghiss; the 
Dmeter tube having a long cylinder, instead of a round 
3r containing the mercury, thus exposing a greater 
9 to be acted on by the atmosphere. In the buck of 
ime of the instrument is a cavity covered by a hinged 
irithin which the tube and fixtures are enclosed. 
re is usually an index of polished bniss, working on 
ial plate of the best instruments, movable by a key 
the dial, and serving to indicate the position of the 
when last observed. The mode of fitting up this in- 
mt gives it an elegant appearance as a piece 
liture. f «K 613- 

*rice of 8-inch, in mahogany frame, $12.00. 
10-inch, " " $15.00. 

" 8-inch, best rosewood, $15.00. 

10-inch, " " $18.00. 

** 12-mch, *' " $25.00. 

gnosticaior, or Storm Olass. — (Fig. 613.) — 
r curious instrument, formed of different com- 
fDS, which will indicate the weather ; particu- 

Sh wind, storm, or temf»est. It will be 
e by sea and land, being portable, and 
3 found to be very exact and useful. 
^£$ to be observed. — 1. If the weather Is Uj l>e J ^ 
le substance of the composition will remain en- 
&t the bottom, and the li^juid will be vhry clear. 
Envious to changeable weather for rain, the 
iQce will rise gradually, and the li^^uid will 
rr clear, with the appearance of a brnall ttt^r 
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8. Before a storm or extraordinary high wmd» the rab- 
stance will be partly at the top, and will appear in ionn. of 
a large leaf ; and the liquid will be very heavy, and in a fer> 
mentation. This will give twenty-four hours' noUce before 
the weather changes. 

4. In winter time, generally the substance will lie rather 
higher, particularly in snowy weather or white frost ; the 
composition will be very white, with white spots in motioD. 

6. In summer time, the weather being very hot and fine^ 
the substance will be quite low. Price, $1.25. 



^' ^14- Diferential Thermometer.— (Fig, 

614.) — ^This instrument consista ol 
a long glass tube, twice bent at 
r^ht angles, having a bulb at eadi^ 
extremity. The tube contains a 
qiwitity of sulphuric acid, tinged 
with carmine. The instrument ii 
furnished with a scale of 100 equal 
parts, and is fixed upon a wooden 
support. Both the bulbs of the 
instrument being exposed to the 
same temperature, it is not in the 
least affected ; but as soon as one 
of the bulbs is exposed to a higher 
temperature than the other, the 
difference between them is deli- 
cately shown by the falling of 
the colored fluid below the bulb, 
which is most heated. This in- 
strument not being affected by the variations of atmo- 
spherical pressure, nor by fluctuations of temperature in the 
atmosphere, it is admirably fitted for experiments on ra- 
diant heat. Price, $1.60. 




Howard's Differential Therm^ometer. — (Fig. 615, next 
page.) — This instrument is a modification of the last, and 
considered by some as more convenient, the difference con- 
sisting in the balls being placed the one above the other. 

Price, 11.60. 
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The Oat Beard Hygrometer. — (Fig. 616.) — 
This hygrometer is formed of the beard of the 
wild oat, one end of which is fixed in a small 
column, and usually placed in the centre of a 
round brass case, covered with a glass ; the 
other end has a small index attached, usually 
made of a slender piece of light wood. Within the case 
there is a dial, divided into equal parts and numbered from 
to 30 each way, and on one side the word Dry^ and on 
the other Damp. In the sides of the case there is a num- 
ber of holes, in order that the atmosphere may have free 
access to the interior of the instrument. There is a spring 
in the back of the case, attached to the column, by which 
the index may be set at on the dial. 

When this mstrument is exposed to dryer or moister air, 
the small index, by turning round, either in one direction or 
the other, indicates the state of the atmosphere. 

This is a simple and useful instrument for ascertaining 
the comparative dryness or dampness of different apart- 
ments, beds, &c., but it is not suited for meteorological ob- 
servations. 

Price, $2.60. 
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Sau88ure*8 Hygrometer (Fig. 617) connets of 
a human hair prepared by boiling it in caiutie 
ley ; one end of the hair is fixed to the upper 
part of a frame, usually about ten inches long, 
and four wide, and the other end passes round 
the axis of a small grooved wheel or pulley, the 
axis of which carries a counterpoise by which , 
the hair is kept stretched, and an index which 
moves over a graduated arch ; on the upper 
part of the scale there is usually fixed a thermo- 
I meter. When the surrounding air becomes 
I more humid, the hair absorbs an additional 
quantity of moisture, and is elongated ; the 
'counterpoise consequently descends and tonu 
the pulley, whereby the index is moved towards the one 
hand or the other. On the contrary, when the air becomes 
dryer the hair loses a part of its humidity, and is shortened. 
The counterpoise is consequently drawn up, and the index 
moves in the opposite direction. Price, (5.50. 

Hygrometers by Condensation. — The two preceding hygro- 
meters are constructed on the principle of absorption, and 
for meteorological researches are of but little use. Those 
remaining to be described are constructed on the principle 
of condensation, and form valuable instruments for the me- 
teorologist, of which Mason's is the simplest and most modem 
construction. In order to give an idea of the general prin- 
ciple on which they depend, let us conceive a glass jar, hav- 
ing its sides perfectly clean and transparent, to be filled with 
water, and placed on a table in a room where the tempera- 
ture is, for example, 60°; the temperature of the water 
being the same as that of the room. Let us next suppose 
pieces of ice, or a freezing mixture, to be thrown into the 
water, whereby the water is gradually cooled down to 55i 
50, 45, &c., degrees. As the process of cooling goes on, 
there is a certain instant at which the jar loses its transpa- 
rency, or becomes dim ; and on attentively examining the 
phenomenon, it is found to be caused by a very fine dew, or 
deposition of aqueous vapor on the external surface of the 
vessel. The precise temperature of the water, and conse- 
quently of the vessel, at the instant when this deposition 
begins to be formed, is called the dew point, and is capable 
of being noted with great pxecislon. Now this temperatore : 
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is evidently that to which, if the air were cooled down under 
the same pressure, it would be completely saturated with 
moisture, and ready to deposit dew on any body in the least 
degree colder than itself. The diflference, therefore, between 
the temperature of the air, and the temperature of the water 
in the vessel when the dew begins to be formed, will afford 
an indication of the dryness of the air, or of its remoteness 
from the state of complete saturation. 

But the observation which has now been described is ca- 
pable of affording far more interesting and precise results 
than a mere indication of the comparative dryness or mois- 
ture of the atmosphere. With the help of tables of the 
elastic force of aqueous vapor at different temperatures, it 
^ves the means of determining the absolute weight of the 
aqueous vapor diffused through any given volume of air, 
the proportion of vapor existing in that volume to the quan- 
tity that would be required to saturate it, and of measuring 
the force and amount of evaporation. 



DanielVs Hygrometer, — (Fig. 618, next page.) — The cut 
represents DanielPs hygrometer, in which a and h are two thin 
glass balls of one and a quarter inch in diameter, connected 
together by a tube, having a bore of about one-eighth of an 
mch. The tube is bent at right angles over the two balls, 
and the arm, h c, contains a small thermometer, d e, whose 
bulb, which should be of a lengthened form, descends into 
the ball, 6. This ball, having been about two- thirds filled 
with ether, is heated over a lamp till the fluid boils, and the 
vapor issues from the capillary tube, /, which terminates 
the ball, a. The vapor having expelled the air from both 
balls, the capillary tube,/, is closed hermetically by the 
flame of a lamp. This process is well known to those who 
are accustomed to blow glass, and may have been known to 
have succeeded, after the tube has become cool, by revers- 
ing the instrument and taking one of the balls in the hand, 
the heat of which will drive all the ether into the other ball, 
and cause it. to boil rapidly, The ball, a, is now to be 
covered with a piece of muslin. The stand, g k, is of brass, 
and the transverse socket, i, is made to hold the glass tube, 
in the manner of a spring, allowing it to turn and be taken 
oat with little difficulty. A small thermometer, ^ Z, is in- 
serted into the pillar of the stand. 



Fiff. 618. 




The manner of using the instrument is this : — After hav 
mg driven all the ether into the ball b, by the heat of th 
himd, it is to be placed in an open window, or out of doon 
whh the ball b so situated as that the auiface of tbe liqui 
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may be upon a level with the eye. A few drops of ether 
are then to be poured upon the coyered ball. Evaporation 
immediately takes jplace, which, producing cold upon the 
ball a, causes a rapid and continuous condensation of the 
e^er^ vapor in the mterior of the instrument. The con- 
sequent evaporation from the included ether produces cold 
ia the ball h, the degree of which is measured by the ther- 
mometer, d e. This action is almost instantaneous. The 
thermometer begins to fall in two seconds after the ether has 
been dropped. A depression of thirty degrees is easily 
produced, and sometimes the ether boils, and the thermo- 
meter falls below 0° of Fahrenheit's scale. The artificial 
cold thus produced causes a condensation of the atmospheric 
vapor upon the ball, h, which first makes its appearance in 
a tiiin ring of dew, c(»ncident with the surface of the ether. 
The degree at which this takes place is to be carefully noted. 
A little practice may be necessary to seize the exact moment 
of the first deposition, but certainty is very soon acquired. 
It is advisable to have some dark object behind the instru- 
ment, such as a house, or a tree, as the cloud is not so soon 
perceived against an open horizon. The depression of tem- 
perature is first produced at the surface of the liquid where 
evaporation takes place, and the currents which immediately 
ensue to restore the equilibrium are very perceptible. The 
bulb of the thermometer, d e,]& not quite immersed in the 
ether, that the line of greatest cold may pass through it. 
The greatest difference Siat Mr, Daniell has observed m the 
course of four months* daily experiments between the ex- 
ternal thermometer, k Z, and the internal one, e d, at the 
moment of precipitation in the natural state of the atmo- 
sphere, was twenty degrees. In very damp weather the 
ether should be slowly dropped upon the ball, otherwise 
the descent of the thermometer is so rapid as to render it 
impossible to be certain of the degree. In dry weather, on 
the contrary, the ball requires to be well wetted more than 
once, to produce the requisite degree of cold. It is almost 
superfluous to observe, that care should be taken not to 
permit the breath to afifect the glass. With these pre- 
cautions the observation is simple, easy, and certain. 

By combining the rise and fall of the barometer with the 
effects of this instrument, we learn to modify their results, 
and by so doing can hardly be deceived in the weather for 
many hours in advance. The indications are to\)e cott^^^ft^ 

VOL. 11, — 12 
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according to circumstances in the following manner: — In 
summer time, when the diurnal variations of temperature are 
great, regard is to be had to the time of day at which the 
experiment is made. In the morning, supposing the difier^ 
ence between the temperature of the ear and the constituent 
temperature of the vapor to be small, it is to be recollected, 
that the accession of heat during the day is great, and that 
the difference will therefore probably increase. If the point 
of condensation should at the same time be lowered, it is in 
indication of very fine weather. If, on the contrary, the beat 
of both should increase with the day in nearly equal pro- 
gression, rain will almost infallibly follow, as the heat oi the 
air falls with the setting sun. In showery weather, the in- 
dications of this instrument vary rapidly three or four de- 
grees ; and a person making observations at short intervab 
of time, may easily predict the approach of a storm. 

Price, 114.00. 
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MASON'S HYGROMETER. 

The use of this instrument (Fig. 619, next page) in the 
flick chamber will be at once evident, as a fire kept up in a 
closed room naturally dries the air which the patient has to 
breathe, and it soon becomes either more detrimental or bene- 
ficial in many diseases of the lungs, skin, or intestinal canal. 
It is the duty of the medical attendant to point out those 
conditions of the body which will be benefited or injured by 
atmospheric influences, and suggest the means by which this 
can be obviated as far as art will allow ; for in many cases 
life depends upon the temperature, state of dryness, or hu- 
midity of the climate or room in which an individual resides, 
which condition of the air it is the office of the instrument to 
constantly register, and show, by mere inspection. 

If the apartment is too dry, which is frequently the case 
in frosty weather, it will be necessary to maintain sufficient 
evaporation from a tea urn, or other convenient apparatus, 
while the hygrometer points out when the proper degree of 
humidity has been attained ; the urn is then removed, and 
may be brought into the room again when required. On the 
contrary, if the air be required remarkably dry, it may be ren- 
dered so, either by raising the temperature of the room, or re- 
sorting to those substances which absorb vapors most rapidly. 

Thus with the aid of this instrument (as it indicates both 
the temperature, dryness, and humidity of the air), an arti- 
ficial locality may be produced by very simple and easy 
means ; and those, whose circumstances, avocations, or family 
ties, prevent them from seeking a climate suited to their 
peculiar constitution, can, to a very great extent, obviate the 
necessity by the assistance of the instrument now submitted 
to the pubUc, the desideratum of which has been long felt, 
and its prospective uses fully appreciated by the reflecting 
portion of the profession. 

If the air be very dry, the difference between the two 
thermometers will be great ; if moist, less in proportion ; 
and when fully saturated, both will be alike. For general 
purposes, it is only necessary to place the instrument in a 
retired part of the room away from the fire, and not exposed 
to the open doors or passages ; but for nice experiments, 
the observation should be always made in the open air and 
in the shade, taking especial care that the instrument be not 
influenced by the radiation of any heated \>o^\^%, Xksst ^xsc^ 
9* 
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imrrents of air. Should the wind be strong upon the instru- 
ment, the " degrees of dryness observed," multiplied by two, 
^ves the " absolute dryness" (the " excess of dryness" being 
Dmitted in the calculation), because a strong current of air 
makes the instrument indicate the excess of dryness, which 
is necessary to be added in a calm atmosphere. 

If the absolute dryness of an apartment be required, the 
instrument must be placed in the shade and the dew-point 
Pound, which, subtracted from the temperature of the apart- 
ment, will give its absolute dryness. The reason is obvious, 
and arises from this law, namely, that air has its dryness 
doubled for every increase of temperature corresponding to 
21^ of Fahrenheit's thermometer, and in proportion for all 
intermediate temperatures. 

It will detect the dampness of an apartment or bed. 
The facility of registering meteorological observations by 
this instrument, will probably induce many to avail them- 
selves of its use, and tend to enlarge that branch of science. 
In regulating the hygrometrical state of the air in hot- 
houses, green-houses, &c., as well as in manufactories, ware- 
houses, malting-houses, and in the laboratory of the chemist, 
its use will be duly appreciated. 

The advantages it oflfers at sea cannot be too forcibly 
pointed out. The objections made by naval men to the 
barometer, leaving them in doubt whether to expect wind 
or rain by the fall of the mercury, would in a great measure 
be obviated by the joint observation of the hygrometer, 
because, if it indicate a relative degree of dryness, wind alone 
may be expected ; if the contrary, then rain, or rain with 
"Wind, follows. 

N. B. — ^The silk which covers the wet bulb, and thread 
which conveys the water to it, requires renewal about every 
month, and the foimtain to be filled, when requisite, with 
distilled water, or water that has been boiled and allowed 
to cool, by immersing it in a basin of water till the aperture 
only is just upon the surface, and the water will flow in. 
If the hygrometer is placed out of doors in frosty weather, 
the fountain had better be removed, or the freezing of water 
within it may break it ; in this case a thin coatmg of ice 
naay soon be formed on the wet bulb, which will last a con- 
siderable time, and may be renewed when requisite. 

Price, $3.60 to $5.00. 

" best article in rosewood case, lined with y eWet^ %1 .^^* 
12* 
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TABLES FOB THE USE OF DB. MASON'S HYGROMETER. 

TABLE OF peOREES. 
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The oomparison of Mr. MatJMCi'fi vUh tbe *D«v Point Hygrometer, and of Sir 
/o¥«\LeeUe'8, will be seen in the same line of the 1st, 3d, and 4th columna of tki 
Ta'le. 
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TO FIND THE QUANTITT OF VAPOR BY WEIGHT EXISTING IN 
THE ATMOSPHERE. 



PROBLEM. — The temjperature of the atmosphere in the shade, 
and of the Dew Point, being given, to find the quantity of vapor in 
a cabic foot of air. 

If the temperatnre of the air and the Dew Point correspond, which 
is the case when both thermometers are alike, and the air conse- 
qnently satarated with moisture, then in the table of qv-antity oppo- 
site to the temperature will be found the corresponding weight of a 
cubic foot of vapor expressed in grains. 

ExAHFLK. — Let the temperature of the air be 70 deg. Fah., and 
the Dew Point the same — ^then opposite the temperature you have 
the weight of a cubic foot of vapor — 8.392 grains. 

But if the temperature of the air be different from the Dew Point, 
a correction is necessary to find the exact weight 

Example. — Suppose the Dew Point be 70 deg. Fah. as before, but 
the temperature of the air in the shade be 80 deg., then the vapor 
has suffered an expansion due to an excess of 10 deg., which requires 
a correction. 
We find in the table of correction* for 10 deg. 1.0208. 
Then divide 8.392 grains at the Dew PoitU, viz. 70 deg. by the 
correction corresponding to the de^es of absolute dryness, viz. 
10 deg., and you nave the actual weight of vapor existing. 
8.3920 

Example. 8.221 grains existing, which subtracted from 

1.0208 
Weight of vapor, corresponding to the temperature of 80® Fah., gives 
the number of grains required for saturation at that temperature. 
Example. — 11.333 grains at the temperature of 80 deg. Fah. 
8.221 grains contained m the air. 

3.112 grains required for saturation. 
To find the relations of these conditions on the natural scale of 
Inunidity (complete saturation being 1.000)« divide the weight of 
▼apor at the Dew Point by the weight at the temperature of the air, 
the quotient gives the parts of 1.000 the degrees of saturation. 
8.392 grains at the Dew Point--70 

SxAVPLB =.740 deg. of humidity 

11.333 grains at the temp, of the air 80 saturation being 1.000 



The principles of these calculations will be found in Professor 
DanielTs Meteorological Essays — Mr. Anderson's Essays on Hygro- 
iQetiy, in the Edinburgh Encyclopedia, vol. XI., and in the Edin- 
boreh Journal of Science, vol. VII., page 43, in an excellent article 
0* rae Dew Point Hygrometer, by Mr. Foggo— from which the table 
of corrections has been partly subtracted. The Table of Quantity 
br Weight has been taken firoin Professor Daniell's W oTk oxi ^qXaqi* 
owgy ; to whieb tlie reader is referred for further p«ttifixi\»x%. 
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TABLE OF QUANTITY, 

Showing the Weight, in Ondns, of a Cnbio Foot of Vapor, at difflsraat 
tures, firom to 96 Fahrenheit. 





Weight 




Weight 




Weight 




Weight 


Temp. 


in 


Temp. 


in 


Temp. 


in 


Temp. 


W 




Grains. 




Grains. 




Graim. 









0856 


24 


1.961 


48 


4.279 


72 


asM 


1 


0.892 


25 


2.028 


49 


4.407 


78 


9.199 


2 


a9J8 


26 


2.U96 


60 


4.535 


74 


9484 


3 


0.963 


27 


2.163 


61 


4684 


75 


9780 


4 


a999 


28 


2.229 


52 


4.832 


76 


10.107 


5 


1034 


29 


2296 


63 


6.0U3 


77 


10387 


6 


1.069 


30 


2361 


64 


6.173 


78 


10609 


7 


1.1U4 


31 


2461 


65 


5.342 


79 


11016 


8 


1.139 


32 


2.539 


66 


6.511 


80 


11333 


9 


1.173 


33 


2.630 


67 


6.679 


81 


11.665 


10 


1.208 


34 


2.717 


58 


5.868 


82 


12.006 


11 


L)«4 


36 


2.805 


60 


6.U46 


83 


123M 


12 


1.308 


36 


2.892 


60 


6.222 


84 


12713 


13 


1.369 


37 


2.979 


61 


6399 


86 


13.061 


14 


1.406 


38 


3.066 


62 


6575 


86 


13w468 


15 


1451 


39 


ai53 


63 


6.794 


87 


13877 


16 


1.497 


40 


1^ 


. 64 


7.U13 


88 


14.2N 


17 


1.541 


41 


65 


7.230 


89 


14613 


18 


1.586 


42 


3.502 


66 


7.447 


90 


15.0116 


19 


1.631 


43 


a633 


67 


7.662 


91 


16.43S 


90 


1.688 


44 


a763 


68 


7.899 


92 


15788 


21 


1.757 


46 


3.893 


69 


ai35 


93 


16.186 


22 


1.825 


46 


4.022 


70 


8.392 


94 


16.593 


S3 


1.893 


47 


4.151 


71 


8.658 


95 


17,009 



TABLE OF CORRECTIONS, 



To be nsed whc» the Term of Deposition, or Dew Point, differs flcom the Tenpe- 
ratore of the Air in the Shade. 


Dili. 


Correction. 


Diir 


Correction. 


Diir. 


Correction. 


Diff. 


CorTMtion. 


of 


— :— 


of 


— :— 


of 




of 




Temp. 




Temp. 




Temp. 




Temp. 







aoooo 


13 


1.0271 


26 


1.0642 


39 


1.0613 


1 


1.0020 


14 


1.0291 


27 


1.0562 


40 


1.0634 


2 


1.0ii41 


15 


1.0312 


28 


1.0583 


41 


10854 


3 


1.0062 


16 


1.0333 


29 


1.0604 


42 


1.0875 


4 


10083 


17 


1.0354 


30 


1.0625 


43 


1.0606 


6 


1.0104 


18 


1.0375 


31 


1.0646 


44 


1.0917 


6 


10125 


19 


1.0396 


32 


1.0667 


45 


1.0937 


7 


1.0146 


20 


1.0417 


33 


1.U687 


46 


1.0958 


8 


1.0167 


21 


1.0437 


34 


1.0708 


47 


1.0979 


9 


10187 


22 


1.0458 


35 


1.0729 


48 


1.1000 


10 


10.^08 


23 


1.0479 


36 


10750 


49 


1.1091 


11 


10229 


24 


L05U0 


37 


1.0771 


50 


1.1042 


12 


1.0250 


25 


1.0521 


38 


10792 


61 
52 


1.1062 
L1U83 



Bulb. To And the weight of moistore in a cnbio foot of air at any time. Divldi 
the v>ti£ht in Grains, found opposite the Temperature, corresponding to the Dev 
Point at the time, in the Table of Qtutntity, by the CorreUion found opposite ts 
Differenoe qf Temperature in Table of OOTrections, < 



, oonespondiqg to th« abtointt 
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Joneses Hygrometer, — (Fig. 
620.) — ^This instrument is the 
same in principle as Daniell's 
hygrometer, but simpler in its 
construction, more compact, and 
less expensive. The mercurial 
thermometer, 'with its tube at 
A B, is bent so as to bring its 
cylindrical ball, C, parallel with, 
and a little distance from its 
stem. The bulb is one inch 
long, and is terminated by a flat- 
tened surface, D, of blacK glass, 
which projects a little beyond 
the sides of the bulb. The bulb 
below the flattened surface is 
covered with black silk. The 
instrument is supported on the 
wire, E F, which is attached to 
the scale by a pivot, that allows 
the black surface to be inclined 
to the light. When used, the 
temperature of the air is first 
noted ; then ether is poured on 
the silk cover of the bulb ; and 
the condensation of the dew is 
seen on the black extremity of 
the bulb. Price, $5.00. 



F|ff.e9Q. 




Fig. G21. 



Leslie's Thermometric Hygrometer. 
*-{Fig. 621.) — A thermometric hy- 
drometer is an instrument formed 
«t)m a dififerential thermometer, by 
covering one of its balls with tissue 
paper or black silk. Being kept 
moist with water, the evaporation 
produces cold, and that in a degree 
exactly accordant with the state of 
dryness in the atmosphere, a b, is 
the differential thermometer ; the 
ball, B, being naked, that at a, cover- 
ed ; o, is a vessel of water, which 
has a few filaments oi cotton that reach from \)[ie \lq^<^xSxi 
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it to the covered ball. This acts as a syphon, and keeps the 
ball moist. The ^aduated scale shows the degree of e?apo- 
When this hygrometer stands at 15^, the air feds 



ration. 




damp, from 30 to 40° we reckon it dry, from 60 to 60** 
very dry, and from 60° upwards we shotdd call it intensely 
dry. Price, $5.00. 

*■»« ®^ Conical Rain Gauffe.—{F]g, 622.) 

— ^The rain gauge is a simple cone 

and 
any 



of copper, of a given 
capacity, which is placed m 
situation where it will receive its 
due proportion of rain. It is usually 
placed in a piece of wood, bevellea 
out to fit the cone, and fastened to 
a post about eight feet high; the 
cap is placed in the cone with ite 
base downward. However closely 
it may fit, by being pressed into it» 
there will still be sufficient room left 
between it and the sides of the gauge 
to permit the water to pass to its 
bottom. Immediately after every 
shower, or fall of rain, the water must be measured, and 
the contents registered and then discharged. On this will 
depend the accuracy of the account ; for, from the construc- 
tion of the gauge, the degrees of the scale near its bottom 
being the largest, small quantities may be measured with 
greater accuracy by this than by the gauges commonly used. 
The cap is intended to prevent evaporation before the 
measurement is made, should that be accidentally delayed. 
The measurement is made by putting down to the bottom of 
the gauge, the point of the measuring stick, and applying 
the distance between it and the water-mark to the scale. 

The graduation of the scale is by hundredths of an inch 
for the first three-tenths of an inch, and above that by 
tenths and half-tenths. The intermediate distances may 
be measured by the eye, and set down in decimals. When 
showers or rains of short duration fall, it will be well to note 
the A. M. and P. M., with the hours between the beginning 
and end prefixed, in order that the time may be compared 
with that of observations made at other places. If the rain 
continues for any length of time, the observations should be 
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made at suitable intervals before the water rises in the 
gauge. 

It is important that the measure be taken without delay 
after every fall of rain, as experience has proved that the 
water in the gauge will soon become diminished by the 
rising along the inside of the gauge by capillary attraction, 
and then become dissipated by evaporation. 

The usual precaution must be observed in giving the rain 
flrauge such a position as that nothing may obstruct the rain 
in its most oblique direction from entering it, and no 
sediment must be suffered to remain in it. 

The rain gauge must be kept remote from all elevated 
structures, to a distance at least equal to their height, and 
still farther off where it can be conveniently done, and be not 
more than ten feet above the surface of the ground. 

In freezing weather, when the rain gauge cannot be used 
out of doors, it may be taken into a room, and instead of it 
a tin vessel should be procured for receiving the snow or 
sleet that may fall ; this vessel must have its opening ex- 
actly equal to that. of the rain gauge, and widen down to a 
sufficient depth, with a considerable slope. It should be 
placed where nothing can obstruct the descending snow 
from entering it, and where no drift snow may be blown 
into it. Dunng a continued snow storm the snow may be 
occasionally pressed down into it. The contents of the 
vessel must at proper times be melted over a fire, and the 
water produced poured into the gauge to ascertain its con- 
tents, which must be entered in the gauge column of the 
register. Price, $2.50. 

Cylindrical Rain Gauge. — (Fig. 623, next page.) — This 
instrument is a cylindrical vessel, about four feet high, 
and three and a twelfth inches in diameter, mounted on a 
base resembling the segment of a cone ; the lower diameter 
of which is thirteen inches, the upper three and a twelfth 
inches, and the height eight inches. The base may be filled 
with sand, or other heavy material, to make the instrument 
steady; and the general form being that of an upright 
pedestal, it is a neat ornament for the garden or pleasure 
grounds. At the top of the cylinder is an open basin, cor- 
responding with the base, having an aperture one-twelfth of 
an inch in diameter. The depth of the rain is indicated by 
a graduated glass tube, communicating w\t\i \*\v^ \ioV\atsv <^1 
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Fig. 623. 



f««eM. the cylinder. The 

water stands at tlia 
same height in the 
cylinder and glut 
tube, and bong visi- 
ble in the latter, the 
height is read imme- 
diately on the scale; 
and the cylinder and 
tube being constroot- 
ed so that the Bum 
of the areas of their 
sections is a given 
part, for instance a 
tenth, of the area of 
the funnel at its ori- 
fice, each inch of 
water in the tube 
is equivalent to the 
tenth of an inch of 
water entering the 
mouth of theiunnel. 
A stop-cock is add- 
ed, by which the 
water is drawn off 
when the observa- 
tion is made. It is usually made of tin, and well japanned. 

Price, $7.60. 

The same, with float within the cylinder and scale in the 
form of a rod, indicating the quantity by the rise of the rod 
and float. Price, $6.00. 




Lindas Wind Gauge. — (Fig. 624, as above.) — An instru- 
ment serving to determine the velocity and force of the wind. 
An apparatus which is simple and easy of construction, and 
which seems to be well adapted for measuring the force of 
the wind with a suflBcient degree of accuracy, consists of two 
glass tubes, a b, c d, five or six inches in length, and about 
four-tenths of an inch in bore ; which are connected together 
like a siphon, by a small bent glass tube, a b, the bore of 
which is one-tenth of an inch in diameter. On the upper 
end of the leg, a b, there is a tube of latten brass, which is 
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kneed or bent perpendicularly outwards, and has its mouth 
open towards f ; on the other leg, c d, is a cover, with a 
round hole, o, in the upper part of it, two-tenths of an inch 
in diameter. This cover and the kneed tube are connected 
together by a slip of brass, c d, which strengthens the whole 
instrument, and serves to hold the scale, h i. The kneed 
tube and cover are fixed on with hard cement, or sealing- 
wax. To the same tube is soldered a piece of brass, e, with 
a round hole in it to receive the steel spindle, K L, and at 
/ another such piece of brass is soldered to the brass hoop, 
p h, which surrounds both legs of the instrument. There is 
a small shoulder on the spindle at/, upon which the instru- 
ment rests, and a small nut, i, to prevent it from being 
blown off the spindle by the wind. The whole instrument 
is easily turned round upon the spindle by the wind, so as 
always to present the mouth of the kneed tube towards it. 
At the end of the spindle there is a screw, by which it may 
be screwed to the top of a post or stand ; it has also a hole 
at L, to admit of a small lever for screwing it into wood 
with greater facility. A thin plate of brass, k, is soldered 
on the kneed tube, about half an inch above the round hole 
(t, so as to prevent rain from falling into it. 

This instrument serves to ascertain the force of the wind, 
by filling the tube half full of water, and pushing the scale 
a little up or down, till upon the scale, when the instru- 
ment is held perpendicularl}', be on a line with the surface 
of the water, in both legs of the wind-gauge. The instru- 
ment being thus adjusted, hold it up perpendicularly, and 
turning the mouth of the kneed tube towards the wind, ob- 
serve how much the water is depressed by it in one leg, and 
how much it is raised in the other. The sum of the two is 
the height of a column of water, which the wind is capable 
of sustaining at that time ; and every body that is opposed 
to that wind, will be pressed upon by a force equal to the 
Weight of a column of water, having its base equal to the 
Surface that is opposed, and its height equal to the altitude 
of the column of water sustained by the wind in the wind- 
^uge. Hence the force of the wind upon any body, where 
the surface opposed to it is known, may be easily found ; and 
i^eady comparison may be made betwixt the strength of one 
gale of wind and that of another, by knowing the heights 
of the columns of water which the different winds were ca- 

VOL. u. — 13 
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pable of Bustaining. The heights of the column in each leg 
will be equal, provided that the legs are of equal bores ; hot 
unequal if their bores are unequal. For suppose the 
equsd, and the column of water sustained by the wind to 
three inches, the water in the leg which the wind blows mto 
will be depressed one and a half inch below 0, and raised 
as much in the other leg. But if the bore of the leg whieh 
the wind blows into be double that of the other, the water 
will be depressed only one inch, whilst it is raised twice as 
much, or two inches, in the other, and vice versa. 

For obtaining in this case the true height. Dr. Lind has 
subjoined the requisite formulae. The use of the small tube 
of communication, a 6 is, to check the undulation of the 
water, so that the height of it may be read off from the 
scale with ease and certainty ; and also to prevent the 
water from being thrown up to a much greater or less alti- 
tude than the true height of the column which the wind k 
able at that time to sustain. The author has calculated a 
table, by means of which, having the height of the colunm 
of water sustained in the wind-gauge, the force of the wind 
upon a foot square may be determined. 





Force of the Wind 




Height of Water 


on one foot square 


Common designations of muih 
Winds. 


in the Gauge. 


in pouoda Avoir- 
dupois 


Inches. 






6 


31.750 


Hurricane. 


5 


26.041 


Very great storm. 


4 


20.833 


Great storm. 


3 


15.625 


Storm. 


2 


10.416 


Very high wind. 
High wind. 
Brisk gale. 


1 


5.208 


0.5 


2.604 


0.1 


0.521 


Fresh breeze. 


0.05 


0.260 


Pleasant wind. 


0.025 


0.030 


A gentle wind. 



When the height of the water is not exactly mentioned in 
the table, then that height may be separated into such parU 
as are mentioned in the table, and the sum of the forces an- 
swering to such parts will be the force of the wind corre- 
spondent to the height in question : thus, if the height of tb® 
water be 4.6 inches, then this height is equal to 4+O.6+0.1i 
which parts are all on the table ; therefore. 
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4 

0.6 

0.1 



20.833 
2.604 
0.621 



The sum is 23.968, which expresses the force of the 
vnad when the height of the water in the gauge is 4.6 
inches. 

Any alteration that can usually take place in the tempe- 
rature of the water, makes no sensible difference in this in- 
strument. 

In frosty weather this gauge cannot be used with common 
water. At that time some other liquor must be used, which 
is not subject to freeze ; and, upon the whole, a saturated 
solution 01 common salt in water is the most eligible ; but in 
that case (since the specific gravity of a saturated solution 
of salt is to that of pure water, as 1.244 to 1) the forces 
which are stated in the preceding table must be multiplied 
by 1.244. Thus, if in the preceding example the saturated 
Bolution of salt had been used instead of water only, the 
force of the wind on a square foot would have been 29.8 lbs. 
When salt-water is used, the force of the wind, which is 
stated in the table, must be increased in the proportion of 
the specific gravity of salt-water to that of common wa- 
ter; thus, usmg the preceding example, we must say, as 
1 : 1.244 : : 23.9.58 to a fourth proportional, which must bo 
found by multiplying the second term by the third, and then 
dividing the product by the first term ; but, the first term 
being unity, we need only multiply 23.968 by 1,244. 

Price, |;6.00 to $8.00. 



Dr. Cumminfjf's Statical 
Thermometer. — (Fig. 625.)— mmW' 
An instrument intended as a 
Oiode of opening windows and 
Ventilators in apartments, by 
the variations in temperature 
of the included air. 

A is a tube and ball, either of 
glass or iron, the ball being 
capable of holding four or five 
pbts of air, and the tube, b, 
i^bout twenty -five inches long. 
A portion of the tube is filled 



Fig. 625 
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171111 mercury, and in this state is inverted, and fhe end 
plunged in a jar of the same fluid ; to the top of tlM 
ball is attached a string, which, after passing over the 
pulleys, D and e, is finally fastened to the window, f. 
When the heat of the apartment rarifies the air in the Ml, 
the mercury is driven out, and the ball and tube h&M 
thereby lightened, rise and suffer the window to swing itself 
open. An increase of cold will produce the contrary effect 

Price, $25.00. 



OPTICAL INSTRUMENTS. 



SPECTACLES. 



When two lenses are mounted in a frame to fix before 
the eyes, they are denominated spectacles ; the lenses are 
employed to render the objects before the wearer more dis- 
tinct. The eye, which consists of a convex lens, called the 
crystalline lens, refracts the light proceeding from the object 
placed before it in the same manner as a convex glass ; the 
image of the object is formed at the focus of the lens, where 
it is received on a screen at the back of the eye ; this 
icreen, called the retina, is an expansion of the optic nerve, 
which conveys the sensation of vision to the mind. As the 

rline lens of the eye will only produce distinct vision 
the focus is thrown on the retina, it is obvious that 
dioald any defect occur with respect to that organ, indis- 
tinct and imperfect vision will arise. Thus, if the lens of 
the eye is not of a proper convexity to bring the image on 
the screen, an indistinctness must ensue. This is the case 
when the lens, through age, has become flattened ; the image 
jnll then be thrown beyond the retina, and thus convey an 
imperfect representation of the object to the mind. To 
ohmte this defect, we must make the rays pass through a 
^ass of sufficient convexity to assist the eye, and enable it 
to form the image at the required place, which is in this 
instance done by shortening the focal distance of the crystal- 
line lens of the eye. If, on the contrary, the eye should be 
too convex, or short-sighted, as is often the case with young 

SBons, then the image will not be formed at a sufficient 
tance from the lens of the eye to reach the retina, and 
thus imperfect vision of distant objects is produced. "^Ck 
Hmedjr this defect concave lenses must be xe&ot\Ad \/c^/vDk 
IS* 
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order to diverge the rays before they enter the ever and 
thus lengthen the focus of the crystallme lens to form an 
image on the retina. When the eyes are not directed near 
the centre of the spectacle-glasses, the obliquity of their 
surface to the rays will be increased, so as to ocoflBion a 
confused appearance of the object. A great portion of tbis 
confusion is removed in the spectacles now usually made, 
when compared with those formerly employed, whose siie, 
being very large, augmented the imperfection ; for it may 
be observed that when objects are seen through spectacle- 
glasses, no more of the glass is employed at one view than 
a portion equal to the size of the pupil of the eye ; this on 
an average may be reckoned at the eighth of an inch in 
diameter. Thus, we see how small a portion is used for tiie 
purposes of vision ; but as it would be tedious to reqmn 
the eye always to look through a small aperture, the glaaaea 
are left of a sufficient size to admit of a moderate degree of 
motion ; and as we require a greater latitude horisontally 
than vertically, their figure is made of an oval, oblong, or 
octagon form. 

The mountings are usually of gold, silver, and fine steel; 
these last rapidly superseding the others owing to ihdr 
extreme lightness and elasticity, though many are sold 
which are mere imitations of the genuine article, havii^ 
httle or no elasticity ; the bows are formed to slide, to tiiiii« 
and with single branches, which last are convenient fior 
ladies — ^not disturbing the hair ; and for gentlemen requiring 
expedition in placing them on. Tortoise-shell mounted spec* 
tacles are also worn for extreme lightness, and by those 
objecting to metal frames ; are pleasant to wear, but liable 
to be easily broken. 

In the selection of spectacle-glasses great care should be 
used in examining them, and the first point of importance is 
the goodness of the material of which they are formed ; this 
should be free from all veins or small bubbles, for if one of 
these occur in the portion through which we look, it will 
greatly impair the eyes. The next circumstance is that the 
figure of their surfaces should be perfectly spherical, for if 
they are curved more in one direction than in another they 
will injure the sight. The poUsh should be clean, and free 
from nare, which too often arises from the manner in which 
thejr are usually polished on heterogeneous surfaces, pro- 
ducdag what is technically termed a curdled qIum. 




OPTICAL IN8TKU1CBNTS. 161 

Periscopic Glasses, — (Fig. ^- ®*^ 

626.) — Dr. Wollaston, in order 
to allow the eyes a consider- 
able latitude without fatigue, 
invented a peculiar form of 
glasses, called by him peri- 
scopic, from two Greek words 
signifying seeing about ; their 
form IS mat of a meniscus with 
the concave side always turned towards the eye. When 
they are intended for long-sighted persons, or old age, the 
anterior surface, or that next the object, is formed spheri- 
cally convex, with a curve deeper than the concave, so as 
both to gain the required power, and compensate for the 
divergency occasioned by the concave side; this form is 
shown at a, in the above cut. The periscopic form em- 
ployed for correcting the defect of a short or near-sight is 
shown in section at b, having its anterior surface convex, as 
in the former case ; but here the concavity on its posterior 
side is increased to procure the required divergency, and 
compensate for the convex side. 

PMles are made from blocks of rock crystal, usually 
brought from the Brazils ; are cut into slices by the lapidary 
and ground to convex, concave, or periscopic forms by the 
optician for spectacles. They have the advantage of being 
more transparent than glass, much harder, do not scratch, 
take a higher polish, and consequently transmit more light ; 
also are cooler to the eyes. , The price of the best convex 
pebbles is usually $2.25, and for concave $3.25, or where 
they are purchased with the frames $1.75 extra, for convex, 
and $2.50 for concave. 
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Spectacles. — Oblong-eye Tumpin Bows. — (Fig. 627.) 
Oval-eye Tumpin Bows. — (Fig. 628.) 
Oblong-eye Single Temples for Ladies. — (Fig. 629.) 




Price, m silver, - - $2.00 and % 2.25. 
in gold, 17.00, $8.00, $9.00, and $10.00. 
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Spectacles, — Ocioffon-eye Sliding Bows. 
—(Fig. 630.) 

Octagcn-eye Tumpin Bows. — (Fig. 631.) 

Octagon-eye Single Bows, for Ladies. — 
(Fig. 632.) 





Price, silver, $2.00 and $2.25. 
" gold, 18.00, 110.00, 
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Spectacles, — Fine Elastic Steel Frames, Octapan Efe Twm- 
pin Bows.— {Y'lg. 633.) Price, $2.60; extra fine, 18. 

** ordinary, |1 to |1.60. 

Fine Elastic Steel Frames, Oblong Eye, with TumpinBows, 
—(Fig. 634.) Price, t2.50 ; extra fine, $3 ; 

" ordinary, $1 to $1.60. 



Fine Elastic Steel Frames, Oblong Eye, 

with Single Bows, for Ladies, — (Fig. 635.) 

Price, $2 ; extra fine, |;2.50. 

" ordinary, $1 to $1.60. 



9 
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-y* Jhrtmae- Shell Spocfacles, with SiTU/le Bows, — 
(Fig. 636/) — Torloise-shell mounted spectacles are worn for 
f j[treme lightness, and are pleasant to w«ar, but liable to be 
easily broken ; they are some limes mounted with silver, or 
gold bows, having single or double branches. 

Price, single side, ^2.00 ; turnpin side, |3,00. 
with silver bows. |t3,00 and |3.50. 

Spectacles for Rcmlinff ami PuMi^ 

speaking.' — (Fig. 63 7.) — Spectacles 

adapted for read- 

ng and public 

peaking. Laving 

be top of the rim 

olding the glass 

at, and being 

Irorn before ihe 

ye^ in such a man- 

&r as to see 

birough the glass 

reading, and 

&ver the frame in 

peaking; and are 

particularly us^- 

nl to clergymen 

Rnd other public 

ipeakers* requiring 

he us€ of spec- 

Bcles ; thej are 

Dounted in silver, 

|£tie steel, ^f^d 

old. 

Price, in 
' silver, $2.80. 
' in £ne 
steeh $2.50, 
and 13,00, 
' ordi- 

naiy^ 11.50, 
'gold. $10.00. 





Biirj, pn 



Fig. oaa 



fMj ^R. 



Fiff. 639. 





Z«*'^ i?o?/&/^ Ei/e Spectncks, or Etfe Proieclors.^T]g, 
gggj — Large double eye spectacles with shaded glasses, ar« 
partiGularly useful to persons havinp^ weak eyes, and for 
riding, driving, &c,, In the dust, wind, &c, ; the glasses are 
lai^ and shaded, blu^, gi'ey, ^T^e^t^, md vicmtral tint; tbt 
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best monntmg for ihexn being fine steel, being the ligbtest. 
and attaebing firmly to the head. 

Price, of best quality, 
" 2d " - - 



commoner, ... 
with ordinary size glasses, 



$5.00. 
14.50. 
$2.50. 
$1.50. 



SpectadB CoMeB. — (Fiff. 689.) — The cut in the previous 
page represents the usuu style of the morocco spectacle case. 
They are also made soft, with one or both ends open, and 
occupying but little space in the pocket, but not protecting 
the spectacles, as the one represented in the cut. They are 
made of a variety of colors, but most usually red and dark 
blue. Price, 12icts. 



SitigU Syt GloMeB.^-^Eje glasses are frequently used 
instead of spectacles, being less formal and more convenient 
for ooeaaional purposes, as in reading a letter, viewing any 
objeot for a moment, either near or distant as the case 
may require. They are mounted in a variety of setting, 
black horn, tortoise-shell, fine steel, silver, and gold (those 
in tortdse-shell being the most used), and are worn sus- 
pended from a guard around the neck. 



Jbmnd Shell Eye-Qlass.^i^'ig, 640.) 

Fig. 640. 




Price, round shell eye-glass, $1.00. 
" black horn eye-^\aa^, ^^ qX», 

VOL, 11, — 14 
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Fig. 641. 



Sgfuare Shell Bue-Ghm. 
(Fig. 641.) 




Price, square shell 

eye-fflass, |1. 
" square black 

horn, 75ct8. 



Fine Steel Eye-0las8.-^{Y\g. 642.) 



Fig 642. 




Price, 11 to $1.25. 



Gold-mounted Eye- Glass. —{Y\^, 643.) 

Fig. 643. 




^T«*, %^ft(\. 



OPTICAL OranUMIKTB. 

OM-numnUd Eyt-GUuses. — (Fig. 644.) 
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Price, $5. each. 

Gold-mounted Reader — (Fig. 645) — which may be held 
between the eye and object, the lens being larger than the 
eye-glass 

Fig. 645. 



Pr'\ce, %4.bQ ?i\v^'^'^.^^. 
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Double Eye ^^foMM.— DoaUe 
eye glasses are rapidly super- 
seding the use of the nnp^le 
eye glass; persons seemg 
more and better with two eyes 
than with one. Single eye 
glasses have a tendency to 
weaken one eye, as the wearer 
will invariably apply the glass 
to one eye more than the other, 
and thereby induce a difference 
in them. The wearer of a doa- 
ble eye glass will also see better 
for a longer time, and with more 
pleasure to himself, than with a 
single eye gla^. They are 
mounted in black horn, tortdfle- 
shell, fine blued steel, silver, and 
gold ; most of which may be 
fixed on the nose by slightly 
pressing the glasses nearer to 
each other, when the wearer 
may have the advantage of 
using both hands if required. 



Tortoise Shell Double Ey9 
Glas8,--(Fig. 646.) 

Price, in black horn, $1.00. 

and $1.25. 

" tortoise-shell, $1.76. 



with spring, $2.25. 
to - - $3.00. 



opnoAL iKBTBUiairrs. 
Fine Stetl DwhU Eye ^to».— (Fig. 647.) 

T\^. 647. 



161 




tm 



BfflTJ. FTWK F, JUp, TJESCHIPTIVIE 0ATAtOGUE, 



Donhh Eije Cthm m GohL — (Fig. 648, previous page,)— 
These eyp glasses are Diade m a variety of elegant lornis, 
Bom« having springs, and hy touching the head of a small 
pin m the handkv tlie spring ia Joosened and the glasa 
opens ; others ^re formed for supportiD^ on the nose by a 
slight presiiiire. This description of eye glass is not made d 
solid gold, but of a thickness sufficient for the roughest use. 
Prioe, 15-00, 16.00, 17.00, and |lO,00, 

Fig. 640 




Folding %c Glim.^Ttf^, 649, bb 
ahOTe.)— These are jointed in the mid- 
dJ^, the one glass folding o^'er the other^ 
and both turning into a pead or tortoise- 
shell case, and usually ha%'ing springs ; 
by the pressing of the head of a small 
pin in the handle^ tlie whole m opened. 
Price, $a.0O, 14,00, and |5.00. 



r ^ 
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If 
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Ilorn. Mounimi ^>n^ers — (Fig, 650)— Cnnslsts of a large 
^nveit gla^s set in a born fr'aroe, folding into a case of the 
liue material, and are used for readittg* <fec., held in the 
Itidf midway between the ohject and the eye, but a slight 
LOTement of the hand being made. The drawings represents 
le usual Bi^e of the article, 

Priiie, #2.00 ; smaUer me, ll,50 and tl.OO. 
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Silver and Pearl Mounted Reader. — (Fig. 651.)— This k 
a substantial and neat made silver frame, containing a large 
convex lens mounted to a case of tortoise-shell, or pearl, bj 
ornamental plates of silver, and turning on a pivot into tha 
case. The cut represents the full sized reader. 

Price, $10.00 ; smaller size, $8.00 and $6.00. 

Fig. 651. 




Fig. 662. 



Videoscope, — (Fig. 652.) — ^An 
optical instrument for drawing, 
reading, sewing, or any particular 
work, having a clamp to screw to 
a table, with a joint and sliding 
tube for adjustment (the tube 
may be made fast by screwing 
the nurled nut on it), so that the 
lens may be fixed in a convenient 
position, either leaning over the 
table or projecting from it. 

Price, $5.50. 



Gogglm (Fig. 653) are used 
by persons having- weak eyes, 
in riding, driving^, or Wiilking, as 
a protectioB Bgainet the wind, 
dust, light of the aim, or large 
surfaces of water, snow, &c. 
They consbt of glasses, while or 
shaded, usually with plain sur- 
faces, set in silver plated, or 
black horn rims, and mounted 
in leather at a proper distance 
to be supported before the eyes 
by strings passing round the 
head. 

Price, ?S cl8» and tLOO. 



^ 



Wire Gaum Goppha, or E*je 
Prokciws, — ^These are an excel- 
lent protector for the eyes, and 
are a great improvement on the 
ordinary goggles, preventing the 
heating of the eye by the con- 
tact of the leather mounting in 
the old kind, and allowing the 
evaporation from the surface of 
the eye to pass oflF unobstmcted, 
and as a shade to the eye, will 
he found serviceable and agree- 
able. They consist of an oval 
shaped frame of wire, formed to 
fit closely around the eye, hav- 
ing caps of line iron wire gauze, 
covered with a dull varnish, of 
suffitsient size and convexity to 
allow the eye-lashes to move 
freely and unobstructed therein, 
and sup ported hy strings pass- 
ing round the head. The effect 
on the eye being about the same 
I ii having a thick veil before it. 



k 
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taklBg aff the gkre of lights 
but allowing objects to b# 
seen with distiQctnese, also 
keeping of all dust and wbd* 
that would imure tlie eye, 
even in a weak state, with^^ 
out destroying that ventila- 
tion necessary for the health 
of the eye. They are also 
pfutieularly ^rvkeahie In 
riding in rail -road cars ; tbf 
sparks from the cinders fre- 
quently occasioning seriouf 
accidents by their falling in 
the eye, which the use ol 
these will prevent. 

Price, *LO0* 



d 



(Fig. 954.)— Tliey are also 
set with glasses in the centre 
of the cup, as represented in 
the cut, which may be white, 
or shaded blue, grey^ of 
green ; eitlier convex, or con- 
cave, hut usually with pkae 
surfaces, nt'ither magnifying 
nor dimiaishing. 

Price, $1.00 and «tl.25. 
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&oggha for SqmnHnff. — (Fig* 
655 )— Theee goggles are instru- 
men Is used for curing squinting, or 
that distortion of the eyes which oc- 
casioaa this disorder ; the j are short 
corneal cups of ivory, horn, or lia rd 
wood stained bkck. Through the 
centre of each of these cups is a 
small circular hole, about tlie size 
of the pupil of the eye, for the 
transmisaloD of the rays of light. 
They are mounted in a leather 
frame, and worn continually in the 
day time, till the muscles are 
brought to act regularly and uni- 
formly, so as to direct the pupil 
straight forwards : and by these 
means the cure will be sooner or 
later effected. Price, 88 cU* 



Fig. 656 is an 
improved mount- 
bg for the above, 
in wire frames^ 
preventing the 
heating of the 
dye by the leath- 
er mij Lin ting. 
Price. «l.oU. 
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Fiff. fi57 




Fig. 658. Mag^iiijief. 

The commo 
magnifying ^ 
or simplest 
of micro&Gope Id 
notliing but 
converging l^qd 
of very shori^ 
focus. Tbia 
stniment enable 
us to see object 
which could no 
possibly be se 
by the unassiste 
sight. The bot 
nist detects bjl 
means of it thd 
delicate organ 
of plants* and workmen m every department of the arts i 
it for minute adjustments and operations. 

<Figs. 657, ^b%, and 659*) — ^These are variously no ounted J 
most usually having a rim of black horn, turning on a pivoll 
into a box of the same materiali and ha^-ing a ehght pro- 
jection on one side of the rim, to open it conveniently. 
They are made of three sizes as reprej^ented in the cut« 
Pricej 75 cts,, 50 cts., and 44 cts. 




'Optical ihstbumikta. 
Fit- em. 



Id9 



ng. mL 



Fig S6^. 



Mofankal Lenses, or J/«i7n*/m.— The haste with which 
[botanists, &c.. frequently have occaiiion to view objects, 
renders a pocket ma^miiier very useful. The most conve- 
nient of anv constructetl are thos-e represented m Figs. 660, 
B6U and 662, which ar? drawn of the medmm ^im, tK^t^ 
>eiMg a BtMe smaJkr and one larger ; t\iVa isitm ol mo^KiW^^ 
vol., xj. — 15 
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IB much preferable to those with round cases, being mon ^ 
convenient to hold. They are made with one, two. ad 
three lenses. Those with three frames are usually set with 
one^ one and a half, and two inch focus lenses ; they all turn 
over each other and shut m the case^ and are turned out at 
pleasure. The three lenses singly, afford three magnifying 
powers, and by combining two and two, we mak(3 three 
more, and all three together, one more, making sevcji 
different deg-rees of magnifying with the three glasses only. 
Price, single lens magnifier, - - |0.S2. 
** ** larger siae^ tO.75. 

*' double '* - - - ILOO. 

larger size, tlA%. 

'* treble lens magnifier, - iL38. 

** ** " larger si^e, lUO. 



Fiff. eea 




Walckmaker^s Magniju^r, — (Fig 
663.) — The watch magnitier con 
sisis of a convex lens of ubouL 
two inches focus, set in a deep 
horn case, the larger end of which 
is of such a size and form, as to 
be held between the eyebrow and 
bone of the cheek without tncoo- 
venience. The cut represents tli« 
size of the article. 

Price, 38etg, 



Fjg. 651. 




Engraver's Mdgnipt. 
—(Fig. 664.)^The en- 
graver's magnifier condsti 
of a convex lens, about 
one and a half inchea in 
diameter and two inches 
focus, set in a deep horn 
cafii% which is visually sup- 
ported over the work to 
be engraved by a suitable 
stand; the eye viewing 
the work through the lefll 
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^rsj^er^s Ma^mjier (Fig. 6t5a)> larger size, in cocoa 
frame. 



Fi'j tw% 



cse, $1,00 




yf. 606.) — Tim ent(iavt.^r's tli>u- 
\ns lni^^^ lifter tionsists of two 
-conva^x, or periscopic lenses, 
ted with their convtix sides in- 
in a brass frame, the celk 
^wmg to clervn thu gl hisses oc- 
iMy. This I'onstruction of 
ifier is preftrrable for persons in 
int use of these glasseSj and 
I as of straining their eyes as 
m possible in the use thereof, 
being less spheric! a I aberration 
I lenses thus arrang-ed than in 
Price, 81,50 and %J.l5. 



IPji 



Sonaists of a convex lens, mount- 
a metal frame, nnd att.iched to 
f hnndh, by which it may be 
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held for viewing any object, and is well suited for viewing 
daguerreotypes. Price, 75 cts. 




f*«««8- Double Lent Hud 

Microscope, or JDouhkt. 
—(Fig. 668.)— This is 
the most powerful in- 
strument, for the priee 
that it is sold for, thai 
is to be obtained. It consists of two plano-convex lenses, 
with the plane surfaces outwards, mounted in cells and 
screwed in a frame having an ivory handle ; where a person 
has skill to use a great power, this is a desirable instrument. 
The cut represents the size of the article. Price, $1.00. 

Fig. 669. 




The above cut (Fig. 669) represents the same article of a 
larger size, not having so great a magnifying power, but a 
greater field of vision ; it may be used with one lens only, 
by unscrewing the other. 

Price, in brass mounting, $0.75. 
** in German silver, $1.00. 



Fig. 670. Stanhope Lens.— (Fig. 670.)— 

This simple but very powerful lena 
, is the invention of Lord Stanhope; 
I both ends are ground convex, the 
one next the eye rather more so 
than the other. It has many advantages over the common 
lens : for instance, the difficnUy of holding the hand steady 
to the focus, and the loss of light and field attendant on 
viewing with a high magnifying power, are here obviated ; 
for, the length of the cylinder being the exact focus, the 
object has only to be placed u^on the end that is ground 
Jess convex, or to be bTO\xg\i\. m caisaua«X. V^fiiia. >^^^«ii the 
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dvantage of great magnifying power will be obtained, with 
field nearly equal to many of the compound microscopes. 
The portability of this instrument, its low price, and the 
susUity with which it can be used, must recommend it 
brongly to all who use microscopic lenses. With it may be 
iewed the animalcules in water, mites in cheese, eels in 
Aste and vinegar, the perspiration, human hair, farina, and 
saves of flowers, the hairs of animals, the down of moths, 
ic. ; and if a single drop of the crystallization of salts be 
pread lightly over the end of the lens, and viewed without 
lelay, the formation of the crystal will be beautifully appa- 
ent. Price, $2.00. 



Fig. 671. 



Fig. 672. 




Linen and Cloth Prover. — (Figs. 671 and 672.)— This in- 
itrument for ascertaining the fineness of linens, muslins, 
)olting cloths, &c. ; by ascertaining the number of threads 
ti a given space under a powerful magnifying glass, consists 
»f a lens mounted in a brass frame, about one inch over a 
iquare hole that is exactly half, or quarter of an inch square, 
md situated in the focus of the lens. The hole is placed on 
•lie linen, or fabric to be examined, and held in a position to 
^eoeive a strong light, when it will appear, on viewing 
Ikrough the lens, magnified to such an extent that the 
lumber of threads in the space may readily be counted, and 
ihe fineness thereby accurately ascertained. This instru- 
nmt will answer the purpose of magnifying small objects, 
[klaeed on the top of the plate, equally well. They are 
inclosed in small round boxes of wood or brass. 

Price, in wood box, - - 63 cts. 
" in brass " - - 15 <iA&, 
" " " extra ftx^\i, %^ ^\a. 

15* 
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^'•^ ' Slide Oad Lmm 

Prover.—(¥\g, 67«.) 
— This arrangemeot 
has a slide coreriiig 
the glass, which ii 
opened by a small ]mi 
at the top, the lower 
part of the frame be- 
mg a tube with por- 
tions of the sides cut 
out, and covered by a brass cap when not in use. 

Price, $1.00. 




^^f^- 87^- Folding Linen Prowr.— (Fig. 674.) 

^^^^^^■^^ — The foldmg linen proTer is fonned 

^^^^^^^^B of a brass or German silver frame, the 

^H best having a steel spring at the back; 

^H the top and bottom jointed to allow 

IH them to be turned close down on each 

JxM other, and when closed occupy but a 

IH^^^^^B|B space of a quarter of an inch m thick- 
^^^^'^^^^^ ness, half an inch in breadth, and one 
in length, and is very convenient for the pocket. 

Price, plain brass mounted, $0.75. 

" best " " $1.25. 

" " German silver ** $1.60. 




Fig. 675. Opera Glass. — The opera 

a Galilean telescope, with a 
object glass, and usually more ex- 
pensively mounted than the ordinary 
instrument. The best have achromatic 
object glasses ; they are mostly used 
of late arranged for both eyes, having 
between the tubes for containing the 
glasses, an adjusting screw, with a 
roller milled on the edge, by the turn- 
ing of which, the glasses may he 
easily moved to the distance required 
for perfect vision. T\\ey av^ mouxvtAd in metal bodies, 
which are japanned black, or m ^\\., won ^'^^^tV ^\\KevK8fc- 
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shell, many of which 'are highly ornaraenUil, and may he 
lued with great advantage in public lectures for viewing 
QlostrationB and experiments, as well as for the more com- 
mon use at theatres. 

Price, in plain mounting (Fig, 675), - $2.60. 

" ornamental, « (Fig. 676), $3.50 to $5.00.. 

" " ** with larger object glass, $7.00. 



Ivory and OUt Mounted Opera Glass.— {F\g. 677.) 

Fif. 877. 




Price, ... $ 8.00. 

" large size, $10.00 and $12.00. 



Black Mounted Opera Glasses, — (Fig. 678, next page.) — 
These are constructed of ivory, blacked and highly po- 
lished, tortoise-shell, or metal japanned, either with the 
tnbes gilt or entirely black. 

Price, plain mounting japanned, $5.50 to $9.00. 
" with best achromatic lenses, $9.00 and $10.00. 
•• white or black ivory, $13.00 and $16.00. 

" torUme-shell, - - %^0.0Q mi^ 'It^.^^, 







Galilmn Telescope. — (Figs. 079 and 080.) — ^This consists of 
a single conv^ex glass, whose focal length is from four to eightj" 
inches for an object glass, and a double concaves lens frort 
a half to two inches focus for tlie eye glass. The distanoi 

Figi. 6^ %nd sm. 




H 



between the two glassefl is equal to the difference of the 
focal Jengths, and their power is in the ratio of their foc^ 
They are usually mounted in \>m'9s ta^fe, ^-^^asmed on tb 
outside^ bavmg one, two, or iWe^ diam^ tit\ ^\i?tt5.^^'^is3Bki 
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Military Telescojye. — (Fig. 682.) 
— ^The military telescope is an in- 
strument of the best construction 
and made in the most portable 
manner, having five to eight slides, 
and folding up in a small compass; 
when used for military purposes is 
inclosed in a leather case, having a 
belt for suspending it over the 
shoulder. They are made of va- 
rious sizes, from fifteen to thirty- 
eight inches in length when drawn 
out, closing up to from four to ten 
inches in length. 
Price, lo-in. 6 -draw military tele- 
scope, - - $7.50. 

** 20-in. 6-draw ** 1^10. 

« 24-in. 6-draw " t20. 

" 38-in. 4-draw 

$15 and $20. 



drawn out till the object is quite distipct, differ- 
ent distances requiring a slight alteration in the 
length. Price, 1 draw, 50 cts ; 2 draws, 75 cts ; 
'* 3 draws, $1.00. 

Fif.68aL 

Pocket Achromatic Telescopes. — 
(Fig. 681.) — These telescopes are 
mounted with mahogany body, 
having an achromatic object glass, 
and brass tubes, on sliders draw- 
ing out three times. The eye 
piece contains four lenses, and are 
mstruments of considerable power. 
They are made of sizes from six- 
teen to thirty inches in length 
when drawn out, and from six to 
ten inches when closed. 
Price, 16-inch 3 -draw achromatic 
telescope, $4 to $6. 

" 22-in.3-draw " $6 to $8. 

" 30-in. " $10 to $.12 
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MiUtary Telencopi. — (Fig , 
683,) — Til is cut represents a 
military telescope, the tubes 
closed, having a sun -shade 
Lube, the extra cost of which 
is from 50 cts. to $1,50, ac* 
cording to size. 



Achromatic Skip Telescope. 
— (f^lg. 684.)— The achroma- 
tic ship telescope, represented 
in the cut, b employed verj 
extentiively both on the land 
IIS well as at sea, in view- 
ing distant ohjecLs, The full 
length of this telescope, when 
drawn out, is 3 feet, and when 
closed 21 iiiches if with a 
single draw ; Id inches if with 
two ; or 12 inches if with 
three. Tho:?e whh one draw 
are pref*?rred, having larger 
gl asses i n t h e e}' e ■ pi ece . Th e 
case is two and a half inohes, 
and is usually of mahogany covered with 
bridle leather in the best instruments, and 
having a sun shade at the end for the ob- 
ject glass, which is also usiid at sea to pro- 
tect the gkiss from the sprKy. This instru- 
ment is sometimes called a day and night 
telescope, from iti* being suit^ni to use at [ 
night iis well as in the day ; this is of most 
use at sea, where it is at times important 
to see at night an object only partly dis- 
cerned by the naked eye. To use the te- 
lescope as a niglit glass the juint furthest 
from the eye hole is unscrewed, and the 
tube contiiining two lenses tiiken out j the 
telescope will now represent objects in an 
inverted position, but ihey will appear more 
difitinct than with the naked eye. 

Pricej^ common mnke, - - ^ 7.00. 
" best glasses, %% M '.iTvi %\0 AiO . 
" Jea ther liod }\%\\ Sn wk^ %\ 'l ^h^ . 



FlfT. 6&i< 
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Lenses, — A plane glass (Fig. 686) 
has two plane surfaces parallel to 
one another. 

A doable convex lens (Fig. 687) 
is boimded by two convex spherical 
surfaces, whose centres are on op- 
posite sides of the lens. It is 
eqiudly convex when the radii of 
b6th surfaces (that is, the distances 
from the centres to the circumfer- 
enoea of the circle they belong to) 
are equal, and unequally convex, 
when their radii or distances are 
uneqiwl. 

A plano-convex lens (Fig. 688) 
is bounded by a plane surface on 
one side, and by a convex one on 
the other. 

A double concave lens (Fig. 689) 
is bounded by two concave spheri- 
cal surfaces, whose centres are on 
opposite sides of the lens. 

A plano-concave lens (Fig. 690) 
is .bounded by a plane surface on 
one side, and a concave one on tlie 
other. 

A meniscus (Fig. 691) is bound- 
ed by a concave and a convex 
spherical surface ; and these two 
surfaces meet, if continued. 

Price, plane glass, - - 
'* double convex lens, 
*' double concave " 
•* plano-convex ** 
" plano-concave '* 
" meniscus, - - - 
** set of six lenses, 



Fig. 686. 



Fig. 6S7. 




Fig. 688. 



Fig. G^{9. 




Fig. 69>). 




- - 12cts. 

- - 88 cts. 
38cts.to62cts. 
50 cts. to 62 cts. 
50 cts. to 62 cts. 

- - 50 cts. 

- - Si. 50. 



Models to show the focus of a Lens. — This is an arrange- 
ment of wires as represented in the cuts (Figs. 692 and 693, 
next page), as having a wooden disc in the form of a lens, 
through which the wires pass, representing the rays of light 
converging to a focus ; the whole handsomely japanned. 
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^ «« Model of B<mUe Comdex Zem 

and Mays Converging. — (Fig. 
692.) — ^I'he focal distance, or di»- 
tance of the focus from the sur- 
face of the lens, depends both 
upon the form of the lens and of 
the refractive power of the sub- 
stance of which it is made ; in a 
glass lens, both sides of whiefa 
are equally convex, the focus B 
situated nearly at the centre of the sphere, of which the 
surface of the lens forms a portion ; it is at the distance, 
therefore, of the radius of the sphere. Price, $1.00. 




Fig. 693. 




in the model. 



Model of Piano- Convex Lens 
and Rays Converging, — (Fig. 
693.) — Lenses that have one side 
flat and the other convex, are 
called plano-convex, and their 
-- focus is at the distance of the 
diameter of a sphere, of which 
the convex surface of the lens 
forms a portion, as represented 
Price, ll.OO. 



F!g. 694. 



Models of the jE'yf.— (Figs. 694, 695, 696, and 697.)— 
These consist of four instruments, and form a beautiful 
arrangement for showing the structure of the eye, and the 
nature of vision ; they are usually sold 
together. 

Model of the ii>.— (Fig. 694.)— This 
consists of a globe four inches in diame- 
ter, and when the various parts are put 
together representing the eye ; in front 
is represented the coniea, and nearly 
on an opposite part the optic nerve. 
This globe is formed of two hemispheres, 
the one fitting within the other for a 
small space, so that they may be sepa- 
rated easily ; within are parts represent- 
ing the di^erent coats and humors of 
the eye, m a c\e«c mA ^\B^^eQR^l 
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^^U, ten different parts, viz., the crystalline lens, vitreous 
"^^or, cornea, retina in two parts, black pigment, choroid 
W fleecy coat, iris, sclerotic or hard coat, optic nerve. The 
p8t three are formed of g^lass, the other parts are of wood, 
japanned and polished in appropriate colors, the whole sup- 
ported on a neat mahogany stand. Price, $5.00. 

Fig. 695. Ima^e m the Betina.—{F\g. 695.)— This 

consists of a hollow ball four inches in diame- 
ter, representing the globe of the eye, having 
inserted on one side a lens in a brass cell, 
representing the lenses of the eye; on the 
opposite side of the ball there is a sliding tube 
having on one end a ground glass. When the 
lens representing the eye is held towards any 
object, the inverted image may be seen on the 
ground glass ; and by placing a concave or 
convex lens in front of the lens in the instru- 
ment, the effect of long and near sighted vision 
is beautifully seen. Price, $2.50. 

Fig. 696. 





Instrument to show the nature of Vision. — (Fig. 696.) — 
This instrument is mounted on a neat mahogany base 
thirteen inches long, on which is supported from a short 
pillar, a glass globe, four inches in diameter, having an 
opening on two sides, about two inches wide ; in one of 
these apertures are represented the outer lenses of the eye ; 
near the other end of the b«se is an object, about six inches 
high, which is movable for about two inches, being fixed on 
one side. To the object are attached nine silken strings, of 
different colors, representing rays of light, and passing 
through holes in the lenses of the eye, are united to an in- 
verted image of the object, at the place of the retina. The 
whole arrangement of strings attached to the erect object, 
and crossing at the lenses of the eye and uniting the inverted 

VOL. II. — 16 
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object, may be moved beyond the retina, as in the kng- 
ttghted eye ; or within the retina, as in the near-sighted 
eye ; or when placed at the retina, perfect vision ; thus ex- 
plaining, in a clear manner, those positions of the image m 
regard to the retina. - Price, $6.(K). 

F^- ^^' Muscles of the JSye.^ 

(Fig. 697.) — Thb in- 
strument represents the 
globe of the eye revolv- 
ing in its socket, and 
consists of a ball, about 
four inches in diame- 
ter, having attached to 
it stout pieces of tape, 
representing its four 
straight and two ob- 
lique muscles, having their proper names attached; also 
showing the beautiful arrangement of the oblique muscle 
near the nose, giving a correct idea of that wonderful ar- 
rangement in the human frame. The ball of the eye may 
be moved in all directions. 'Che whole is mounted on a 
neat mahogany stand, about 12 inches long. 

Price, - - - - $2.50. 

or the whole set, - $13.00. 
first, third, and fourth, $11.00. 

Fig. 698. jy^e Prism. — {Fig. 698.)— A 

triangular piece of glass employed 
to separate a ray of light into its 
constituent parts or colors by re- 
fraction. The prism is the instru- 
ment by which the most remarkable 
phenomena of light and colors are 
exhibited. To use the prism, let a 
room be darkened, and the sun 
permitted to shine into it through 
a small hole in the window shutter, 
it will give a circular white spot ; but let it be made to fall 
on the glass prism, then will the sun's rays in passing 
through the prism suffer different degrees of refraction, and 
bjr that means be parted into different rays, which being 
received upon a sheet o£ w\\\te p^^^ex wvVi ^'x.VaVa^ the follow- 
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ing colon, viz. red, orange, jellow, green, blue, indigo, and 
violet ; and if the whole spectrum or image be divided into 
360 equal parts, the red will occupy 45 of them, the orange 
27, the yellow 48, the green 60, the blue 60, the indigo 40, 
and the violet 80. 

Place the prism horizontally near the eye, with one of its 
faces upwards so as to receive the light that enters on the 
opposite face, and the following remarkable phenomena will 
be observed ; the light will have undergone considerable 
deviation, so that all objects will appear elevated towards 
the summit of the prism, and will appear colored at their 
edges with all the colors of the rainbow. If the face of 
the prism is downward the objects will be displaced down- 
ward. If the prism be placed vertically, the deviation will 
take place to the right or left as the position is altered. 

Price, 38 cts. ; $1.00 ; $1.50 ; $2.00 and $3.00. 
•* mounted (Fig. 698), $2.00 to $5.00. 

Compound Prisms, — Prisms are sometimes formed of 
different kinds of glass, as crown, flint, and plate glass, for 
showing their different refractive powers. 

Price, $3.00. 

Instrument for the Recomposition ^^ *"*«• ^^• 
of Light. — (Fig. 699.) — This instru- 
ment for the recomposition of light, 
sometimes called a color blender, is 
conveniently formed in the shape of 
a large top, about five and a half 
inches in diameter, which, by means 
of a string and handle, may be 
rapidly spun around for a considerable time. On the sur- 
face of the top there is accurately described the proportion 
of the different colors, which are engraved on a plate, near 
the centre, while the exterior is filled with colored papers, 
each color of nearly the color of the spectrum, and occupy- 
ing the same proportion, viz. violet 80, indigo 40, blue 60, 
prreen 60, yellow 48, orange 27, red 45 ; the whole is var- 
nished to protect it from injury. 

• Aa the rays of the sun may be separated into these seven 
primitive colors, so, by their mixture in due proportions, 
cmy wliite be produced. White, therefore, \ft Ocvo. xkvxWc^ 
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of all the colors, as black is the want or deprivatkm of 
color ; which may be proved by this instrument. 

Though seven different colors are distinguishable in the 
prismatic spectrum, yet, upon examining the matter with 
more accuracy, we shall see that there are, in fact, only 
three original colors — red, blue, and yellow, for the orange 
being situated between the red and yellow, is only the mix- 
ture of these two ; the green, in like manner, arises from 
blending the blue and yellow, and the violet results from 
the blue and red. Price, $1.00. 



Glass Box for Experiments on Refraction. — (Fig. 700.)— 
This consists of a metallic box, open at top, from 8 to 14 
inches long, and from 5 to 9 inches wide, having true plate- 
glass sides. Each end has a circular aperture, about 2 inches 
wide, the one having a meniscus glass with the convex sur- 
face outwards, and the other having one with the concave 
surface outwards. The box is made water-tight, and is usu- 
ally supported on a neat base, and fuiTiished with a cock, 
for the more easily emptying it of water. 

Fig. 700. 




To use it, cause a ray, or pencil of light, from a hole in 
the window, to fall on the bottom of the box, where you 
may make a mark ; then fill the box with water, without 
moving it out of its place, and you will see that the pencil 
of light, instead of falling on the mark, as before, wUl be 
refracted, or bent out of its former course. A few drops of 
milk added to the water will make the course of the ray of 
light more distinct. If a small mirror be laid on the bottom 
of the box when filled with water, the light will be reflected 
from it, and will be observed to %\xftfct \\i^ ^ajcclq refraction as 
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in coming in, only in a different direction. Place the box so 
that a pencil of light falls directly on the convex glass, at 
the end ; as soon as water is poured in the box, the rays 
converge and meet in a point ; cause the pencil of light to 
fall on the concave glass, and the rays diverge, and the 
pencil of light is enlarged. Many other experiments illus- 
trating refraction, and the passage of light through lenses, 
may be illustrated in a beautiful manner by this instrument. 

Price, $4.00 and $5.50. 

The Optical Diagmial Ma- ^'^- ^oi- 

chine. Print Glass, or Cosmo- 
ramma (Fig. 701), consists of 
a convex lens from four to six 
inches in diameter, mounted in 
a square frame, and supported 
by an ornamental framework 
resting on a round pedestal, in 
the column of which is a slide, 
and a screw to fix it any height 
required to view the print with 
the best effect; behind the 
lens is a frame, with a mirror 
considerably larger than the 
lens, which is jointed at the 
top, and may be supported at 
a proper angle by a wire for 
the purpose. The prints are laid on the table, and viewed 
in the mirror through the lens, producing a very deceptive 
appearance, and in imagination bringing the reality before 
you. The frame is of polished wood, and may be taken 
apart by unscrewing for convenient transportation. 

This instrument, used for magnifying prints, is neat in its 
appearance and usefifl in its application ; pictures are very 
interesting to children, and give them a very just idea of the 
relative size and distance of objects ; they also teach them 
accuracy of sight, engage their imagination, and fix their 
attention, promoting many inquiries, which, if judiciously 
answered, will store their minds with useful information. 

Good perspective views designed for this instrument, 
handsomely colored, fourteen inches by twenty-two in size, 
embracing views of many of the most celebfAt^d ^\3AA\a 
bnildii^ of tiie principal cities in Europe, mleiioi^ oi Y^^i^^^ 
16* 
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buildings in Rome, London, <kc., views of shipping, land- 
tcape views, &c., to the number of one hundred and 
upwards, may be obtained with the instrument, for the low 
price of eight cents each, which is not one half the price 
usually charged. 

Price, diagonal print glass with 4 inch lens, $2.75. 
" " " " " 6 " " $8.26. 

** prints, 14 by 22 inch, per dozen, $1.00. 
** " " hundred, $8.00. 

The Portable Camera Obscura. — (Fig. 702.) — ^This con- 
sists of a box usually about twelve inches long, having one 
end attached to a movable slide, which may be drawn out 
a few inches, in which is fixed a convex lens, of a suitable 
focus ; within the box is placed diagonally a mirror, so as 
to reflect the object on a ground glass, occupying neariy 
half of the top of the box, and over which is hinged a 
screen or shutter having closed sides, moving within the 
sides of the box to exclude the external light ; on the rough 
glass external objects are beautifully represented, affording 
a pleasing amusement to young persons, as representing a 
moving panorama of animated nature. 

F!g. 702. 




Directions for Use. — Place on the ground glass a piece of 
good tracing paper, and present the instrument to the object 
to be copied, which should be strongly illuminated. The 
camera should be placed level. Draw the slide till the ob- 
ject is reflected on the paper, and if the lines are followed 
with a pencil, a correct copy of the view will be obtained. 
If A portrait he desired, ihe ^Tfion «k\io\i\^\^ ^^t^^v^thA 
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proper position, in a strong light, and the lines traced as 
above, when a correct likeness may be obtained by persons 
unacquainted with drawing. 

Price, 12 inches long, $3.50. 
"18 " $6.00. 

A simple camera obscura may be constructed in the fol- 
lowing manner : fix a convex lens, from one to three inches 
diameter, in the hole of a window shutter, and if no light 
enters the room but through the glass, the pictures of all 
objects on the outside may be seen in an inverted position 
on a sheet of white paper placed at the focus of the glass, 
or at such a distance from it as they may be represented 
clear and distinct. Price, 25 cts. to 75 cts. 



Draughtman's Came- ^*«- '^ 

ra (Jbicura cmd Cosmo- 
rama, — (Fig. 703.) — 
I'his convenient arrange- 
ment of the camera when 
set up is twenty-one 
inches high, the sides 
are hinged, and when 
not in use, may, together 
with the other parts, be 
folded down into the 
case ; the usual size be- 
bg eighteen inches long, 
fourteen inches wide, and 
seven and a half inches 
deep ; the larger size 
being twenty-four inches 
long, and of proportional dimensions. The lens and mirror, 
the latter inclined at an angle of 45 degrees, are contained 
in a box on the top of the case, which may be turned around 
and directed to any part of the horizon ; also having a slid- 
ing motion for adjusting the focus. The object is received 
by the lens, and reflected by tlie mirror to a sheet of wliite 
paper placed on the bottom of the box. One side of the 
box is cut to admit the head and arms of the person who 
denres to trace with a pencil the objects de\\tve2A.^d. TVv\^ 
inttnimeii^ alao forms an excellent cosmoTama, Y^^ '^^vcl*^ 
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prints on the bottom of the box, and yiewing them i«fleeted 
by the mirror through the lens. 

Price, $8.00 ; extra large size, tl2.00. 



Fig. 704. 




Fig. 705. 



Dagtierreotype Camera. — The camera obscura, used for 
taking daguerreotype pictures (Fig. 704), consists of a ma- 
hogany box, on the front of which is fixed a brass sliding 
tube, A, containing two achromatic lenses. The image is 
received on a piece of ground glass, fitted in a frame, B, 
which slides in a groove in the back of the camera, and the 
focus is adjusted to the greatest nicety by a fine rack- work 
movement m the brass tube containing the lenses. The frame, 
B, may be withdrawn, and an- 
other frame, C (represented in 
Fig. 705), introduced, consisting 
^of a box, made to receive thin 
wooden frames, which are 
grooved around and adapted 
for receiving the various sized 
daguerreotype plates to be used. 
This frame is furnished with a 
sliding shutter, D, in front of 
the plate to prevent the ac- 
cess of light to the plate till 
placed in the camera. E isa 
hinged flap with spring to keep 
the frame and plate in their 
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daguerreotype pictures are taken on copper plates, 
ered with a coating of silver of a sufficient thickness to 
}w of its being finely polished. The method of proceed- 
consists of five distinct operations, viz. 1. Cleaning the 
ered plate. 2. Rendering its surface sensitive to light 
exposing it to the vapor of iodine, &c. 3. Exposing the 
tpared sensitive plate to the focus of the camera. 4. 
nging out the picture by expoOTig it to the vapor of mer- 
•y. 5. Setting the picture by removing the sensitive sur- 
e of the plate which has not been acted upon by the 
it; and lastly, they are sometimes colored, which is done 
hand in a manner similar to painting. 
Price, of camera with mahogany or rose- 
wood box, - - - S25.00. 
" common stand, - - - $ 4.00. 
" two coating boxes, for coating the 
plate with iodine and quick stuff, 
the pair, - - - . $ 4.50. 
" cast iron mercury bath, - - $ 1.25. 
" thermometer for mercury bath, S 0.50. 
spirit lamp, - - 25ct8. to $ 1.00. 
*• plate vice, for holding the plate while 

cleaning, - - - - S 1.75. 
" buffing stick, for polishing the plates, f 0.25. 
" head rest, with arrangements for at- 
taching to a chair, - - $ 3.00. 
** box of colors and brushes, - S 3.00. 
** plates, medium size, 2 J by 3^^ inches, 

per dozen, - - . $ 3.00. 

♦* plates, quarter size, 3J by 4:\ inches, 

per dozen, - - - $ 4.50. 



lamera Lucida. — (Fig. 706, next page.) — By means of 
I instrument objects are represented on a sheet of paper, 
ihat an accurate drawing may be made, even by those 
e accustomed to the pencil. In sketching from nature 
is of the greatest use to the artist ; an indifferent 
oghtsman may make an accurate drawing of the view 
3re him. Portraits may be correctly taken the size of 
, or in any less proportion. Paintings, prints, maps, 
wings of machinery, instruments, furniture, <fco., may be 
wn m true perspective to any required aoaXe. 
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^•^ To QM, €x die 

1^ instnuneiit to Hm 
! table by the serevi 
with the •tem in- 
clined. Place a sheet 
of paper uiider the 
prism, which mast be 
turned, so that the iace 
may be exactly oppo- 
Btte the object to be 
drawn ; by looking 
through the eye-hole 
downward on the pa- 
per a picture of the 
object will be seen. 
The proper position of 
the eye- hole is of the 
first importance in the 
nee of the instrument ; 
if the aperture is too 
far over the prism, the 
pencil will be indis- 
tinct, and if not far 
enough the object can- 
not be seen sufficiently 
clear ; a little practice 
will make this perfectly easy. In fii*st attempting to use 
this instrument many persons lose sight of the pencil, 
merely by the motion of the head in breathing, which they 
are not aware of. The longer the stem is drawn out, the 
larger the object will appear, and the vi?w less extended. 
If the object to be drawn is two feet from the prism, and 
the paper one foot, the copy will be half the ^ize of the 
original ; if the object is one foot from the prism and the 
paper two feet, the copy will be twice the size ; and so in 
proportion for any intermediate distance. 

Price, I'S.OO to $12.00. 

Graphic Mirror. — (Fig. 707, next page.) — An instrument 

for drawing objects in true perspective, and for copying, 

reducing, or enlarging other drawings. The upper part w 

the instrument consists of a triangular box, having a fixed 

retitctiug mirror or looking-g\a»sm\Xi\Tv\\.,vwv^«,N,\iMj!&^'e^^ 
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plate of gluM in the ^^'^' 

front, and which is ca- 
pable of adjustment. 
The rays from the ob- 
ject pass through the 
glass to the reflector, 
and upwards to the 
eye, which sees them 
by looking through 
the small hole at the 
top. The form or ge- 
neral arrangement of 
all these instruments is 
similar, and easily un- 
derstood from the cut. 
The management of 
the instrument is best 
given in the inventor's 
own words, especially 
as they are applicable 
to all simikr contri- 
vances. The instru- 
ment being fixed by 
the clamp and screw 
to the table and paper 
on which the drawing 
is to be made, look 
through the eye-hole 
having the front of the 
case which contains 
the glasses opposite 
the object to be co- 

gied, adjusting it by means of the joints, and getting tlio first 
ne perpendicular, the whole of the tracing will prove to be 
in true perspective. 

If objects can be seen distinctly on the upper part of the 
paper, and not on the lower, incline the part of the case re- 
flected downwards by the joints, until the reflected image is 
on the part of the paper requi: ed. Many persons, upon first 
attempting to use the instrument, occasionally lose sight of 
their object or pencil by an unintentional motion of the eye ; 
to avmd which, contract the eye-hole by meaus oC ll\e e^^- 
piece whwh covtra it 
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The greater the distance from the object^ and the Uglier 
the case containing tlie glasses is from the drawing wpm, 
the Uu^r the im^ge will be represented, which is obtained 
by the sliding tube, and fixed to any point by the tightenmg 
screw ; on the contrary, the nearer the object and shorter 
the instrument, the smaller the drawing. The sliding tube 
is divided for the purpose of ascertjiinmg the height of the 
instrument, should the dniwing not be finished at one time. 

Some little attention is necessary to the position for taking 
profiles, sketching flowers, &c. Darken one half of the 
window to shade the instrument, and place the object on 
the opposite part of the table in the lignt> having the table 
close to the window ; the latter always to the right hand, 
as in the manner usually adopted by artists when taking 
likenesses. 

The eye-hole should be kept closed when the inrtroment 
is not in use. Should the mirror become dull from tfce 
damp or dust, remove the bottom by means of the aerei; 
Slide the front glass gently downwards for the purpOM flf 
cleaning the mirror. Care being tiiken, the instrament wiH 
be as perfect as ever. Price, $10.00 and $12.00. 
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^^•7^«- Polemoacope.'- 

(Fig. 705.)— A re- 
flective perspective 
flass, invented by 
[evelius, who re- 
commends it as use- 
ful in sieges, &c., for 
discovenng what the enemy is doing, while the spectator is 
hid behind an obstHcle. It is, however, more used by 
lecturers to illustrate the phenomena of reflection. The 
annexed is a section of the insti ument ; it consists of a rect- 
angular box, two or three inches square, bent four times at 
right angles, and containing at those angles four looking- 
glasses, placed at the angle of 135° with the adjacent 
sides. Suppose a ray of light to enter at a, it would im- 
pinge upon B, and be there reflected to c. At c a second 
reflection takes place, which passes the light to d. A third 
reflection carries it to e, and a fourth reflection sends it to 
the eye. It is evident the instrument will set equally well 
when a solid is interposed between the one arm or extremity 
and the other. Prvie, $5.00. 
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77y MuUiphjlng Glam. — This glai^a is formed as a piano - 

&iiv€x lens, the convex side of the lens being cut In what 

be lapidaries t^rm facets, eonsequently as many fiats or 

ets as are cut in the gljxss, so many objects wiU be seen, 

bey are sometimes mounted in h conical Ciise, and by giT- 

&g it a quick circular motion the objects appear to jump 

one over the other. Price, 10.50 to 1 3.00. 



Fig. 7m. 




Vlaude Lortuim GJa^s. — (Fig, 709.) — This consists of a 
ariety of different colored glasses, about one inch in diame- 
pn mounted in horn frame and turning on one centre, for 
ttodueing a great variety of colors and showing their com- 
naation ■ it also will be found both pleasing and useful for 
evring eclipaes, cloudii, landscapes, (fee. 

Price, IL50 to ia.OO. 

Claude Black Qla^s Jfi-rr&rff.-— Claude's black glaaa 

rors, for perspective drawing. These are very useful for 

le yp^ng artist, as they condense or diminish the view into 

\ desired for the intended pict\iTe, ^xA ^ ^^\fft,t\& 

e^ir mhtive propor Uon s. ^ fvc.^ ,, ^ .^^ , 

yoi^ IL — J 7 
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AppoaratuM for the Polaritathn df Light, — The pheoDHieni 
produced by the polarization of light are among the moik 
splendid and singular in the whole range of physical adeMB. 
Common liffht consists of undulations, in which the yibn- 
tions of each particle are in the plane perpendicular to the 
wave's motion. The polarization of light is the resolntkn 
of each vibration into two ; one parallel to a g^en plsiie 
passing through the direction of the wave's motion, sod 
the other perpendicular to that plane, which become in eer 
tain cases the origin of waves that travel in diflferent diree- 
tions. When we are able to separate one of these from the 
other, we say that the light is polarized. Or, in simpler 
language, we would say, when the light of the aun is re- 
flected from certain bodies at particular angles, according to 
the nature of those bodies (as glass at an angle of 66° 45'), 
or by transmission through a plate cl tourmaline, and slto 
through doubly refractive crystab (as carbonate of lam), 
and these bodies are turned round, the light becomes fc s 
meavare deccmiposed, one side of the ray presentinff an if- 
pearance and properties different from the other; these tvo 
contrary sides are said to be the poles of the ray, and ths 
whole light becomes polarized light. 

Prism for Double Refraction, — (Figs. 110 and 711.)— The 
best substance for showing the phenomenon of double re- 
fraction, is that form of carbonate of lime, called Iceland 
Spar. This substance exhibits the double refraction is 
great perfection. The rhomboidal form is the mostcoa- 

Flg. 710. Fig. 711. 




venient. Let a black line be drawn on a piece of paper, 
and let a rhomb of this spar be laid upon it ; then, on look- 
through the upper face of the spar, down on the paper, tiPO 
liaeB will be seen, and any o\y\<&c\. Vm^^^ i^ sl distases 
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fliroiigh the spar will appear double, and the imageB will 
be more separated from each other as the distance of the 
object increases; if the rhomb be turned about so as to 
complete a revolution, the two images will have a regular 
motion, so that one will fall twice on the prolongation of the 
other. 

Fig. 711 is a drawing of a model representing a rhomb, 
with a ray of ordinary light incident upon one of its natural 
faoeSy and which, in passing through the crystal, is divided 
into two rays, one of which is refracted according to the 
ordinary way ; the other, not obeying the same law, but 
being refracted in an extraordinary manner, is called the 
extraordinary ray. Price, J52.50, $4.00, and 15.00. 



NiehoiTi Pr%9m, — Nichol's prism, or Nichol's eye- piece, 
(Fig. 724, page 199), is a most valuable and convenient 
polarixer. It is an oblique rhombic prism, whose terminal 
planes form an angle of 68° with the adjoining obtuse lateral 
edges. It is fortied by joining two wedge-shaped pieces 
of Iceland spar. It is a double refractor, but the two rays 
are made to deviate so far that only one image is seen in its 
tisual position. Over the tourmaline this prism has the ad- 
▼antaee of being perfectly free from color, but gives a much 
more limited field of vision. It is usually mounted in a brass 
cell with tube to hold by when rotated on its axis. 

Pi ice, $5.00. 

ToumuUine PlcUes, — ^The tourmaline is the most remarka- 
ble among the crystallized minerals for possessing the pro- 
perty of polarizing light transmitted through them ; for this 
purpose the crystal is cut parallel to its axis, into tiiin plates 
of a uniform thickness (about ^^ ^^ ^^ inch) polished on 
each nde, and fixed between two plates of glass for pre- 
servation, when it will possess this property in a remarkable 
manner. Now, if we hold such a plate before tlie eye, and 
look at the liffht of the sun, or the flame of a candle, a great 
portion will be transmitted through the plate, which will 
appear transparent, having only the color of the crystal, 
which in specunens suited for these experiments is generally 
brown or green; but the light so transmitted will be polar- 
ised light, and being analysed by a second plate — which 
•ay be done by looking through both at iW seLta^ \Axafc — 
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we Bhall find that when the axes of both pUites eoincide, or 
are parallel to each other, the light which has passed thiongli 
the first will also pass freely through the second, and Ihej 
will together appear perfectly transparent ; but whas oneii 
turned round, so that the axes of each plate are at r^t 
angles, or across each other, not a ray of light will pan 
through ; they will appear perfectly opaque, although we 
may be looking at the meridian sun. On viewing pieces of 
selenite or mica through one of these plates in pdalM 
light, they will be seen having the most beautiful colon, 
which will change by the turning of the plate. 

Price, $2.60, $4.00, and $6.00. 

t\. 718. 



Tourmaline Polariscqpe, — (Fig. 712.)— Two 
plates of tourmaline are mounted in cells capable 
of being rotated on their axes, and supportea be- 
fore each other by a spring frame, between which 
crystals may be conveniently sffpported, and the 
system of beautiful rings observed, represented in 
Fig. 713, 714, 715, and 716. 

Price, $4.00 and $5.00. 



Fig. 713. 






Fig. 714. 



^ 
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Fig. 718. 





SeUnite Designs, — Numerous splendid and beautiful 
effects are produced by arranging plates of selenite of diflPer- 
Bnt thicknesses and designs, on plates of glass. These, in 
ordinary light, will appear perfectly transparent ; but when 
▼iewed in polarized light, will exhibit the most gorgeous 
coloring, and may be made to undergo the most extraor- 

F%. 717. Fig. 718. Fig. 719. 




dinary changes, by viewing them through a tourmaline 
plate, Nichol's prism, or any other analyzer, and causing 
the analyser to revolve before the eye. They are mounted 
letween circular gisas plates, one and t\iTe^ o^xX^x 
11^ 
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inclies in diameter, set in polkbed maboganj frames, and 
are represented in the polariscope, Fig. 712 ; some of the 
designs represent five and six pointed stars, rosettes, tulips, 
thistle, the flower forget-me-not, and a variety of othons, 
some having mottoes. A few representations are given in 
Figs. 717 to 722 ; hut to form any idea of their beautj 
they most he seen in their beautiful coloring. 

Price, 12.50, $3.00, and 14.00, each. 



Fig.TSaL 




Biot'i Refieefing PoUari- 
«cqpc.— (Fig. 723.) — Kot's 
reflecting polariscope, as re- 
presented m the cut, hav- 
mg polarizing and analysing 
plates with horizontal move- 
ment, and graduated circle; 
movable stage for crystalline 
plates, tourmaline cell, doa- 
ble image or Nichors prism, 
plane mirror, and condens- 
mg lens. The framework of 
highly finished brass mount- 
ed on a mahogany base, with 
drawer for holding the smaT- 
er parts. 

Price, $12.00. 
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Pohriscope with Selenite Designs. — (Fig. 724, next page.) 
•—This polariscope with selenite designs, consists of a blacK 
glass mirror for a polarizer, which is mounted in a frame 
movable on an axis, with screws to tighten, and having a 
frame over the mirror to support the slide containing the 
selenite designs, six of which accompany the instrument 
They are viewed through a Nichol's prism set in a cell rotat- 
ing in a tube to be held by the fingers. The forms of 
some of these beautiful designs are represented in Figs. 717 
to 722. The tints are of the most gorgeous description, 
presenting every variety of color and shade. 

Price, $25.00. 

Double Refraction communicated to ^^' '^ 

PlaUs of Glass by Mechanical Force, 
— (F^. 726.) — ^This apparatus for j 
showing the transient polarizing 
structure communicated to a piece of 
annealed glass by pressure, consists of a plate of glass well 
cinnealed, from one to tjvo inches square, and about one- 
third of an inch in thickness, contained in a brass frame be- 
tween two rounded pieces of steel, having a screw by which 
any required pressure may be given to the glass ; the polar- 
izing structure is to be viewed by means of a tourmaline, or 
Nicnol's prism, when the system of fringes appear with 
Hwir col<H«. Pnce, text>^. 
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'*< '^ Pofariaatum h^ hemding a Ohm 

rwfcr.— (Figs. 726 and 727.)— 
Analagous effects are produced b? 
slightly bending a piece of anneal- 
ed glass in a suitable frame. To 
illustrate this, a slip of glass about 
six inches lonff, half an inch wide, 
and one-third of an inch thick, is 
eonfined in a suitaUe brass frame, 
and pressed at two points by a steel bar, having a screw bj 
which any required pressure may be given ; tl^ glass may 
thus be unequally and diflferently strained ; the minute parts 
on the convex siae are urged asunder and their attractive 
forces called into operatbn, while those on the concave sur- 
face are pressed together, and their repulsi^'e forces brought 
into action. Between these two oppositely affected surfis^ces 
there is a neutral line where equilibiium exists, and on both 
sides of this the degree of strain augments as we recede 
from the line. Now, if the slip of glass be examined while 
in the polariscope, it will be found to have acquired while 

Fig 727. 




in the bent state, double refracting properties. Two sets of 
colored fringes are perceived, one on the convex or dilated 
side of the plate, and the other on the concave or compress- 
ed side. Between these two sets of fringes is a black line, 
indicating the situation where neither compression nor dila- 
tion exisU, and where, therefore, double refraction is absent 

Price, $5.50.. 

Double Refraction by wiequal Heating. — To illustrate thtt, 
a plate of glass, about 1 inch square, and ^ of an inch thick, 
is fitted into a brass frame, having a rod and handle. The 
frame is heated, and the plate of glass placed therein. 
Glass being a bad conductor of caloric, and when a heated 
body 18 applied to it, the part in contact with this becoming 
hoi, expands, but owing lol\\e \>8A c,c«i^>ia>As\^ ^^qa\v<^ of the 
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medium, the surrounding Fig 728. 

parts, not being influenced 
by the heat, do not expand, 
but resist the dilation of the 
heated portion. In this way, 
therefore, the immediate ef- 
fect of heat on one part of a 
piece of glass (Fig. 728) is 
to put all the surrounding parts into a strained state ; one 
part is expanding, and the other parts are resisting the dila- 
tion. It is obvious, then, from the unequal states of tension 
of the different parts of a piece of glass thus partially heated, 
that it ought to acquire doubly refracting properties ; and 
the polariscope shows that it does so. In this state, the 
glass exhibits distinct neutral and doubly refracting axes. 
Unequal cooling will also cause the plate of glass to acquire 
doubly refracting properties, and when examined by polar- 
ized light, presents fiinges, &c., similar to those observed 
in glass unequally heated. Price, ^2.00. 

Wnannealed Glass a Double Refractor, — On considering the 
mechanical condition of unannealed glass, it is obvious that 
the different parts are unequally and differently strained ; 
the internal being in a state of distension, the external in 
that of compression. So that the state of the different parts 
and the distribution of the forces will be exactly similar to 
those described in annealed glass, occasioned by unequal 
heating. One very important point in reference to these un- 
annealed glasses is that the polarizing structure depends 
entirely on the external form of the glass plate, and on the 
mode of the aggregation of its particles. This will be very 
obvious by observmg the different shapes of the fringes 
respectively presented by square, circular, oval, triangular, 
rectangular, and other shaped plates (Fig. 729). The cir- 

Fig. 729. 




culw and square plates have only one axis, whereas the 
ond and rectangular have two axes. These unannealed 
glanes are of a variety of shaptis, and ate \i!a\x9\\n ^JoovsX, ^xva 
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bch across, and mouLted generallj in cork frames for ood- 
venient handling and preservation, and beautifullj illustrate 
the dependence of the form of the colored fringes on the 
external shape of the glass. Price, set of five, $8.00. 

" ten, $16.00. 



If two nnannealed rect- 
angular pieces of glass are 
crossed at right angles the 
structure of the fringes will 
be varied in a similar man- 
ner to those represented in 
the drawing annexed. 

Price, $2.50. 




Oxy-Hydro Pohr- 
iscope, — (Fig. 730.^ 
I This is an apparatus 
to show the phenome- 
na of polarization of 
light to a number of 
persons at once. The 
X^^^^f^m^M name implies that the 

1r=;^i5i^-_JI^SiC light decomposed is 

produced by the unit- 
ed effect of burning the two gases named. The burning gas 
is thrown upon lime, exactly as shown under oxy-hydro mi- 
croscope. The polarizing apparatus is in principle what has 
been already described, but having magnifying lenses at- 
tached, it is capable of being thrown upon an extended 
screen at a distance. Suppose a a to be screwed on to the 
front of a magic lantern, or oxy-hydrogen microscope box, 
instead of the usual nozzle — the light would pass through 
the two lenses, b and c, and be reflected from and polarized 
at D, which is a bundle of glass plates. Passing along the 
tube, it is again reflected at g ; another bundle of glass 
plates, previously, however, passing through the lenses 
under f. Finally it is thrown on to a screen from g. Into 
the hole, e, is placed the film of ciystal, from which the 
colors are to be thrown. 
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MAGIC LAKTERN. 

A WELL known optical inatniment, by menns of which 

rmall pfiinted figTires on the wall of n dark room are 

magnified at pleasure. The above cut (Fig. 731) repre- 

r feints the common instrumeiit : — A small lamp, with a 

reflector behind It, ii placed in a tin kntern^ to the front of 

hich is a proje-cttng tube open on \>ot\i %\4ea ; %\ ^% ^^ 
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of which tube, and near that end which is nearest the l%ht, 
is a hole, to more the sliders in and out A second tabe 
slides withinside the first. The requisite lenses are a thick 
. plano-convex lens at that end of the tube which is fastened 
to the lantern ; and a doable convex lens at the outer end 
of the smaller tube. The slider of objects is placed in the 
square hole prepared for it ; the light passes the plano- 
convex lens, strikes the picture, and passes to the smaller 
lens, whence it is cast on the white wall of an apartment, 
or a sheet, or other screen. A better way of glassing the 
lantern is described under the article '' Inoproved Phantas- 
magoria Lantern." 

These mafic lanterns are handsomely japanned, harng 
oil lamp, reflector, a set of twelve sliders with mahogany 
frames and box. 

Price, with 2 inch lenses, $ 5.50. 

" 2^ " " t 8.00. 

" 4 " " $10.50. 

" 4 •• •• tl6.00. 



Phantasmagoria Lantern; — (Hg. 732, next page.) — ^The 
phantasmagoria lantern differs in no degree whatever from 
the above, except the lenses beii^ larger and the tube 
holding them is made so as to project beyond the outer 
lens, and the lens itself is made to slide readily and evenly 
backwards and forwards, either by means of a rack and 
pinion, or more simply by little studs, fastened on each side 
of it, which pass through the sides of the tubes, and are 
moved along by means of the finger. It also contains a 
powerful solar lamp. Price, $15.00. 




Improved Phanlamtagorid Lantern, with a Solar Lamp.^ 

\ 'Hie magic lantern, which waa formerly uspd merely ta I 

[amuse children, by the exhibition of miserable carieatures 

Eod grotesque figures, ha^ of late years assumed a different 

character, by being adapted to the representation of subjects 

of natural and scripture history, botany, astronomical dia* 

I grams, the costume of different countries, etc. Witli the 

view of rendering the magic -laji tern a source of highly in* 

itructive amusement Jia well as entertainment, the wnter haa 

produced, at a considerable expense, a variety of sliders of 

a Tcry superior order. With these sliders the phantasmal 

goria lantern mil become not only a mosl aiira^xTL^ 'wA T»r 
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tinual recreation, but a powerful auxiliary in the woi^of 
education. There is, perhaps, no better method of giving 
young people a greater knowledge of a Turiely of subjects, 
and particularly of the diflbrent branches of natural history, 
than by well colored plates, accompanied with a short ac- 
count of the subject. .Besides, the very nature of the exhi- 
bition is calculated to excite the attention, and impress the 
imagination, and many a Jesson in natural history, astrono- 
my, &c., may be given and impressed on the mind in such a 
way as not to be forgotten, while the pupil supposes he is 
merely amused. A great deal might be said of the advan- 
tages attending this mode of instruction, but it is presumed 
that sufficient has been said to draw the attention of the 
public to it; and there is no doubt, that the judicious pa- 
rent and enlightened instructor will fully appreciate its 
merits ; indeed, its extensive introduction into infant schools 
and the lecture room, sUlficienUy proves its great utility for 
the purposes of educatiouv 

The cut (Fig. ISS, following page) represents ooe of tiifr 
improved phantasmagoria lanterns ; a tin box fifteen inolisi 
high, ten long, and seven and a half wide, having twodoiihie 
convex lenses mounted in a brass cell, and kept in by a 
counter screw and slip into a short tube soldered inside the 
lantern ; the paintinff is slid in an aperture close to the two 
lenses and is kept in its place by a heliacal spring. There 
are two double convex lenses to magnify the picture ; they 
are screwed into a brass tube, which slides in a short spring 
tube. The other end is contracted by a stop, which, by cut- 
ting off some of the extreme rays, renders the image more 
distinct, though it lessens the quantity of light ; in some 
subjects the light may be thought of the most importance, 
and the stop is therefore made to unscrew. This lantern 
has met with the approbation of the most eminent opticians, 
as well as every other person who has either examined the 
principle on which it is constructed, or witnessed its effect. 
The addition of a solar lamp renders the images much more 
brilliant and distinct, and of couise they can be more mag- 
nified. The lamp is of a very simple construction, and can 
never be out of order, and can be easily emptied ; a great 
advantage for this particular purpose. The lantern is con- 
structed so that the lamp receives a plentiful supply of air 
from without, and not from the inside of the lantern, as is 
generally the case, the consec^vx^viQQ of which is, if the lamp 
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bitms brilliantly and witliout smoke when out of tlie lantern, 
it is sure to do ao when iti it ; the im proved phantasmagoria 
lantern possesses a great superiority over those generally 
made of equal power. Price, iritb 3 inch lenses, $14.00. 

" 3^ " *' 115.00. 

** 4 '* ** 118.00, 

To fis€ the Phantasmagoria Lantern. — ^Trim the lam]^ 
with the fineEst spermaceti oil, and make it bura brilliaatly ; 
take care it does not msk^ the least smoke^ to prevent 
which, it is necessary that the top of the eotton should be 
kept perfectly even, which is made so ia a very simple 
manner, by patting the cott'On upon the bucket, then wind- 
ing it down into its place, and buraing o^ \\ve. co\X0ft. ^^ 
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projects, previously to putting oil in the lamp ; it is imposn- 
ble to cut the cotton so true as it will be by the plan men- 
tioned. The cotton should now be taken out, and the lamp 
filled with oil ; the top of the cotton should be then dipped 
about an inch into the oil ; if i\»B is not attended to, the 
cotton will not possess the power of drawing up the oil 
to the flame sufficiently. Now place the lantern on a table, 
about eight or ten feet from a white wall ; the further the 
lantern is from the wall, the larger will be the imaffe, and 
the contrar}' ; if the wall is not white, a sheet may oe sus- 
pended against it ; the room being made as dark as possible, 
sit down to the table with your face towards the wall or sheet, 
and putting a slider through the slit with one hand, slide 
the brass tube in or out with the other, till the image of the 
painting is perfectly distinct on the wall ; take care to keep 
the paintinff in the centre, or only part of it will be visible, 
and it should also be kept affainst that side of the slit which 
is next the liffht. Every slider should be put in the same 
way, viz. with the riffht or lettered side towards you, and 
the paintings inverted. Instead of placing the lantern on a 
table, it is often more convenient to hold it under the arm, 
or it may be fastened i-ound the waist, as directed for the 
phantasmagoria, taking care to keep it upright ; the natural 
history subjects may then be given in their natural sizes with 
the utmost facility. 

Besides the foregoing directions it may not be amiss to 
mention the following particulars, which if not attended to, 
the figures will be dull and indistinct. 

1. The lenses must be quite clean and free from dust, 
and what is still worse, damp. If any appears between 
them, the glasses should be separated, and well wiped with 
a piece of wash-leather, or a clean dry linen cloth. If the 
lantern has stood for some time it will be always necessary 
to do this previously to exhibiting it. 

2. The glass of the sliders should never be soiled with 
the fingers, and if dusty must be well wiped, taking par- 
ticular care to go over the painted side very gently. 

3. The lamp must be made to bum brilliantly, and the 
lantern should not be used till that is found to be the case. 
It is much better to trim the lamp every time an exhibition 
is made, and never to use the lamp or cotton if they have 
stood with oil any length of time ; it is recommended that 
the lamp he always cleaned beCove putting away. 
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Dirtedons for exhibiting the Fhantasmagoria. — (Fig. 734.) 
—For this purpose, instead of the image being exhibited on 
a white wall or sheet, it is thrown on a transparent screen 
placed between the spectators and the lantern. The screen 
not being seen, the image appears to be suspended in the air, 
and when the image is increased or diminished, it appears 
to the spectators to approach or recede from them. The 
deception is so complete, that even those who are accus- 
tomed to the exhibition, and know where the screen is 
placed, are deceived by it. For the production of this very 
amusing and striking exhibition, no additional apparatus is 
necessary, except a transparent screen. This has usually 
been made of silk or muslin, either varnished or coated with 
a mixture of turpentine and beeswax. These screens are 
not only expensive, but very soon get injured and dirtied. 
The following is a very simple method of making an excel- 
lent one ; instead of varnishing the muslin, it is only dipped 
In water, and hung up quite wet. A screen of this kind 
costs but a trifle, can be folded up in small compass, and 
when soiled is easily made clean ; so far from having any 
disadvantage to counterbalance these advantages, it is 
superior in effect to any other, and has this peculiar and 
great convenience, that it requires no stretching, and hangs 
more level than any other. The muslin it is made of should 
be of the closest texture, and need not be very fine. The 
screen should be hung on a frame, and being wet will require 
no fastening ; the frame itself may be made so as to take to 
pieces and tie up together in a small compass. The screen 
being prepared, should be so placed in the room as to 
leav% space enough for the spectators, without their being 
too near it. If there is a door between two rooms, the 
screen may be suspended from the door frame ; this is a 
veiy convenient method. 

The person who manages the lantern must fasten it to his 
middle with a leather strap passed through the loop, sol- 
dered to the back of .the lantern, and holding the lantern 
with one hand, adjust the tube with the other ; he should 
now go up pretty close to the screen, and draw out the tube 
till tiie image is perfect ; which of course will be very small ; 
then walking slowly backward, and sliding the tube in at the 
same time to keep the image distinct ; as it increases in 
nie, it will appear to the spectators on the other side the 
■creen to be coming towards them, and t\\eii «k;^^\(^ ^^^- 
18* 
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11^ towards the screen to diminish the image, it will appear 
to them as if it was receding. 

The only difficulty in maung this exhihition, is in sliding 
the tube in or out properly to keep the image perfect : no 
rule can be given that would be of any service, but the 
operator will soon perceive that when the image is got to a 
moderate size, the tube requires to be slid in very little to in- 
crease it ; but when the image is about four or five inches 
diameter, to reduce it to one half that size, the tube will re- 
quire to be drawn out more rapidly : practice alone will 
enable him gradually to reduce or enlarge the image, and at 
the same time to keep it distinct. 

To ffive Motion to the Images, — A variety of movable 
sliders are made for this purpose, many of which produce 
very curious appearances, but with the usual sliders the 
images may be made to move in a circular, elliptical, or other 
direction, by moving the lantern in the corresponding way, 
which will of course produce the like motion in the images. 
A curious effect is also produced by drawing out the tube 
and slipping it in suddenly to the focus ; this is easily done 
by holdmg the tube tight at the proper place. A shivering 
motion may be given to the images by giving the lantern a 
sudden shake. By standing at the bottom of a pair of stairs, 
a figure may be made to appear going up, by giving the 
lantern a slight angular motion ; the figure of the skeleton 
is a very good one for this purpose : in the same way this 
figure may be made to lie on the floor and rise up to a sit- 
ting or standing posture. By combining the motion of the 
lantern with movable sliders, a great variety of curious 
effects may be produced, particularly on the transparent 
screen ; many of these are often exhibited in public, and 
from what has been said, those who take pleasure in this 
machine, will soon be able to produce most of them. 



JDescripUon of Carpenter's Improved Lucemal Microscope, 
— ^This nucroscope is used to exhibit transparent objects on 
a screen or white wall, in the manner of the solar micro- 
scope ; though from the difference in the intensity of the 
solar liffht and that from a lamp, the effects are very infe- 
rior. The lucemal microscope has, however, some advan- 
tage over the solar ; it can be used by night, and in the long 
ereniiigiy when amusements are most necesaax^ \ \N.S& isfst^ 
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simple m ito coiwtnictimi, and eader to manage ; and erm 
when combined with the improved phantasma^roria l«item, 
is less expensive than the commonest solar microscope. 
Objects may be magnified by this microscope from a few 
inches to eight or nine feet diameter, or even more, but most 
objects appear best when magnified from three to six feet 
The screen, if there is no white wall, should be made of 
large drawing-paper, strained tight on a frame. The screen 
us^ for the phantasmagoria, or a wmdow bUnd, will answer, 
but not so well as one made of paper, many of the finer 
parts being rendered indistinct by the irregularities of the 
surface, and also from much of the light passing through 
the screen instead of being reflected from it. By the addi- 
tion of a plane mirror, fig. 3, plate 735, set in a brass frame, 
which screws on the magnifier tube, objects may be thrown 
on a sheet of paper placed either on the floor or on the 
table, or they may be reflected up to the ceiling. 

To use the Lucemal Microscope, — (Fig. 736.) — ^It is repre- 
sented in the plate attached to the improved phantasmagoria 
lantern, in which way it is generally made, though it may 
be constructed to act as a microscope only. Unscrew the 
brass plate which fills up the hole in the back part of the 
lantern, and screw the microscope, fig. 2, in its place ; see 
fig. 1. Having made the lamp bum brilliantly, and the 
lantern being placed on a table about four or five feet from, 
and directly opposite the screen, push in one of the sliders 
with objects, fig. 4, between the spring plates, and adjust 
the magnifiers to the focus, by turning round the tube in 
which they are fixed. 

It is hardly necessary to remind the operator that the 
lenses should be perfectly clean, and the room as dark as 
possible, as upon these circumstances in a great measure 
depends the perfection of the image. If you wish to make 
a drawing of the image, place the lantern on a high stool 
upon the table, and screw the frame, fig. 3, into the front 
part of the microscope, by turning it round so that the 
mirror be below ; the image will be represented in a very 
beautiful manner on a sheet of paper placed on the table to 
receive it, and an accurate outline may be taken of it, even 
by those unaccustomed to the use of the pencil. By bring- 
ing the tube of the microscope beyond the edge of the table, 
the image may be reflected on t^e ^oot, «sid b^ turning it 




213 



214 BXKJ. P1KX*8, JR., DEBaaiFTSTm OATALOOUX. 

Upwards the image is represented on the ceiling. The image 
may be made of different sizes by removing the lantern 
further from, or nearer to the screen ; for in proportion as 
the distance is increased the image is enlarged, but at the 
same time becomes fainter. When the microscope is used 
the tin cap sliould be pushed over the large lenses of the 
lantern, to prevent the light from escaping. 

The following is a list of the objects b^ adapted to this 
microscope : — Cuttings of woods and herbaceous plants, par- 
ticularly such as have large pores ; wings of insects ; scales 
of fish ; the cast skins of spiders and other insects, snakes, 
lizards, <&c. ; feathers, particularly those of the open kind ; 
dissected leaves ; corallines, called sea moss ; marine fuci, 
or sea weeds ; small living insects, such as aphides or plant 
lice, cheese mites, small flies of various kinds, the common 
bug, &c., <&c. ; some kinds of seeds, as carrot, thistle, cyan- 
thus minor, <Src. Many artificial objects have a good effect, 
such as cambric, worked muslin, ^uze ribbons of different 
patterns, sewing silk and cotton, pms and needles, <fec. Any 
of the above may be inclosed between the glass of the spare 
slider. The water furnishes a great number of various ob- 
jects, admirably adapted to the lucemal microscope ; they 
must be exhibited in the water slide, fig. 5. 

The Dissolving Views. — The exhibition of the dissolving 
views is one of the most extraordinary and magical effects 
that the lantern is capable of producing. No term can 
better express these wonderful changes than " dissolving ;" 
for while the spectator is viewing a painting, it is made most 
imperceptibly to melt into quite a dissimilar picture, e. g. a 
painting representing the exterior of an Abbey being under 
view, this is insensibly changed into the interior of the same 
building, without the observer being able to detect any ap- 
parent alteration, until the new picture appears to grow 
perfectly distinct before him ; hence he is led to suppose 
the change to have taken place upon the same painting, — 
whereas another view has been substituted, without leaving 
the screen in darkness for an instant. A great convenience 
connected with this exhibition is, that it may readily be ex- 
hibited in an ordinary sitting room, and if the room should 
be furnished with folding doors, the effect is much increased, 
as the exhibitor may be placed in one room, while the 
spectators are in the other. 
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The mode of producing this pleasing and fiiscinating illu- 
wm k by the employment of two lanterns, as shown in 
the above cut, fig. 1, where the whole appatalw^ vs* ^\Taxv%<i^ 
and Mi lip for use. It is important thai e^cYv \^Ti\ft.Tcv\^<^ <^^^ 
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the same size and power. The lanterns. A, B, should be 
placed side by side on two slabs of wood, C, C ; these pieoei 
of wood turn upon a screw, and are firmly fixed in their 
places by the thumb screw behind the lantern. The slabs, 
C, C, are screwed upon a larger piece of wood, E, aboat 
two feet square, so that they may be inclined to such an 
angle, that the circle of light from the two lanterns liiay 
exactly coincide upon the screen, as though the light wai 
proceeding from one instrument. It is also of much conse* 
quence that the paintings are placed in the centre of the 
lenses, this is easily accomplished by means of the mahogany 
guide, fig. 3, which is shown in its position at H, fig. 1. 

The lamps having been made to bum brilliantly and put 
into their places, incline each instrument until the light falls 
exactly upon the same spot upon the screen ; then give the 
thumb screw a turn, which will retain the lanterns at the 
angle required. It will be seen that the lantema are kept 
down upon the slabs by means of the handles, D D. A 
painting is now to be introduced, and the focus adjusted by 
means of the tubes, a b ; the crescent formed shade, F, n 
then to be drawn pretty close to the pipes, and secured by 
the thumb screw, I, tig. 2, the object being to cover uSk 
uncover each aperture akerncitely. It will be evident thl^. 
as the shade is caused to make its half revolution, by turt*; 
ing the handle, it follows that the moment the shade begtm. 
to cover A, a corresponding part is exposed of the (Ainting 
in B, and the more slowly this shade is made to revolve, 
the more gradual will be the change ; the picture in A im- 
perceptibly melting into the one in B. There is a pin in the 
•rod which turns the shade, F, so that it can only be made 
to move the half revolution. To make a change, remove 
the painting in A, and replace it by another, then gently 
reversing the operation. 

The guide, lig. 3, will be found of essential service ; it is 
made to lit tightly the opening of the lantern which receives 
the sliders ; this guide is exactly the length of the sliders, 
and is so fitted, that when the sliders are pressed down 
upon it, and the ends of the sliders correspond with the ends 
of the guide, the exhibitor is sure that his painting is in its 
central position ; it is of course supposed that each picture 
is in a separate slider, and that the paintings are in the 
centres of the sliders. 



MAMO LAHTSRKS. 



eir 



rtc Lantern Sliders. — These oonaist of transpamit 
gB on glass, having all the variety of coloring m the 

object, and illustrating a great variety of grotesque 
»niic scenes, landscapes, views, portraits, some of 
are doable slides giving motion to passengers, vessels, 
f the body, d^c, &c. Also extensively used in illus- 

the sciences of astronomy, botany, natural history, 
r exhibiting the costumes of the different nations, 
cenes from Sciipture history, views in the Holy Land, 
wantty of others too numerous to mention. The 
3d sli<wr is four inches wide, and where several views 
the same slide, about sixteen inches long ; each slide 
sed in a mahogany frame, or the separate paintings 
vrted in circular opeaings in the frame, according to 
Ksription of slider : Clyeso slides are the proper sixe 

phaatasmagoiia lantern. Besides which there is a 
of smaller sizes called 12 inch, 10 inch, and 8 inch 

suitable for smaller instruments. 




Fig.m. Movable SlidtrH,-^{¥\^. 1S1.)— 

This slider represents a barber, 
shaving. By drawing the loose 
slide, motion is given to the arm 
and razor, the motions being re- 
presented on the screen almost as 
^- natural as life. There are also 

me hundred different changes and representations in 
36 style. Price, large size, 4 in. wide, each $1.25. 
second " 3 in, " " 80.83. 

r Sliders, representing various movements, as a horse, 
van bendinff his neck to drink, man bowing, ship roll- 
the sea, and numerous others. Price, each. 82.50. 

Fig. 738. 






fr SUden — (Fig. 1S%) — Representing varioua move- 
Mthe tmrmngof a. wind-mill, &e. Pno^, emc^iA^-^- 
dn0£. XL — 19 
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Fig. 739. 
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French Movable Sliden — (Fig. 739) — ^Representing oonuc. 
grotesque, and ludicrouB views, the movements set in brati 
mounting. Price, each, $2.00. 

Astronomical Sliders, — (Fig. 740.) — ^These are most wa- 
ally in sets, embracing eleven sliders, three of which an 
movable ; one representing the rotundity of the earth ; ooe 
the eclipse of the sun, with the transit of Yenns ; and tin 

FIf . 740. 




other the eclipse of the moon. There are thirty-two views 
in this set, embracing the most important diagrams^ with 
book, describing each slider in the form of an astrononicai 
lecture. Price of large size, in case, (20:00. 

" ] 2-inch long, - $15.00; 
8-inch " - JT-M. 

Movable Astronomical Diagrams. — The motions prodaeed 1 
by rack- work in a set of nine sliders. | 

Slider 1. The solar system, showing the revolation of lO 
the planets, with the satellites, round the sun. 

Price, $5.75. 
Slider 2. The earth's annual motion round the sun, ffhow* 
ing the parallelism of its axis, thus producing the seasooB. 

Price, $6.00. 
Slider 3. This diagram illustrates the cause of spring and 
neap tides, and shows the moon's phases, during its revoln* 
tion. Price, $4.25. 

Slider 4. This diagram illustrates the apparent direct foi 
retrograde motion oi Vemia or Mercury, and also its statioB- 
aij appearance. ^x^ra^ $4.0CL 
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5. A diagram to prove the earth's rotundity, by a 
ing round the globe, and a line drawn from the eye 
server placed on an eminence. Price, $3.75. 

6. This diagram illustrates the eccentric revolution 
let round the sun, and shows the appearance of its 
flferent points of its orbit. Price, $6.26. 

7. The diurnal motion of the earth, showing the 
id setting of the sun, illustrating the cause of day 
it, by the earth's rotation upon its axis. 

Price, $4.00. 

8. This diagram illustrates the annual motion of 
1 round the sun, with the monthly lunations of the 

Price, $5.76. 

9. This diagram shows the various eclipses of the 
the transit of Venus ; the sun appears as seen 

a telescope. Price, $4.00. 

3 whole set in a box with a lock, - $38.00. 

constellations in six sliders, or twenty -four views ; 

twelve being the constellations of the zodiac, the 
be most prominent in the heavens. 

Price, $12.00. 



Figs. 741 and 742. 
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ul Bistory Sliders.— (Figs. 741 and 742.)— The 
a1 set consists of twelve sliders, having five views 
slider, or sixty views in all ; of which twenty-five 
nls, fifteen birds, fifteen fishes, and five reptiles. 
Price, of large size, in ease, $20.00. 
12 in set, *' " $12.00. 
8 in set, ** " $ 5.00. 

■e extensive set of natural history in ftCtY-«i'8L%lvd«':%\ 
mr of which are mammalia « ?n»veT\ YiwV, \o>w «c^- 
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ptiibia, five fiali, eig^ht in s*^ els. ^ifjbt verme» ; with book * 
description* The whol<? packed in a Imjx. 

Price, of the full set. - - - $100,00,^ 
" of the dilfereDl parts, eiicb ilider^ (3.00^ 
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— This set consists of t a. 1\<' sliders, eaeh Imving four 4. 
or forty^eight in all; allowing the present costume of i 
diflerent ntitions, representing the male and female fiffi 
and sometimes the children, and with some of the nulto( 
chajrac tens tics. Price, of large mwe set, in box^ 1 20.00. 

A more extensive eet of codtumes of nations, conststifig d 
fifty-sii slidersi and above 290 figures ; of which four sMm 
are of England, three of France, five of Aiistria, one of Ice- 
land, four of Russia, Greenland, and Lapland, three of Tiir* 
key, four of Tartary and Circassia, four of China, three d 
Persia and Arabia, three of the Empire of Caubul, orif <" 
the BirniHn Empire, five of Hindustan, two of Greece, thn 
of Java find At^iatic Islands, three of Egypt and Abrssi 
four of Tripoli and North Africa, and four South 
Islands; with print^ed descriptions. Price, il 00*00,' 

Ancient costumes of the Egyptians, Greeks, and Rami 
ID six sliders contaimng twenty-ntne figures. 

Price, Si 2.00 J 






Scripture History Sliders, — (Fig. 744.) — Jr^rK .^i :icnpH 
history sliders, illustrating the pnucipal scenes in the ^ 
and N^ivr Testaments, \iv io\iT\^ftt\ %\\(ifexs, <i,\ tifty views, i 
of which are movftbU, Vw., \»\>e iwrn^'^ tv^ ^w^^ <esv\v^vwIjI 



iritli the mimerous animals, and the Israelites crossing 
lied Sea and destmi^tion of the Egyptian!. 
Price, of the set, in a box, - - $36.00* 

•* sets of twelve sliders, without the 

movable sliders, at $24.00 and |32.00» 
'* movable sliders^ stngl}% eaob, $3.25. 



Motani^al Sliders. — (Fig. 745.) — These consist of a set of 

sen tslidei-s, or fifty views^ showing- the various parts of 

ats, organs, elementary issues, roots, leafs, stems, strac- 

a^re of wood, with a variety of views of plants, many of ths 

ews containing several figures. Price, in a box, 1 3 2, 00. 

Set of twelve sliders, or forty -eight views, representing 
be most admired flowers. Price, in a boxj $20,00. 

'* 12 inch, %13.00. 
" 8-inch, $5.00. 

Slidtri. — These are in great variety, representing 
^seenf^, sea views, cfee. Price, each, - 11.25, 
" '* 12 -inch, $0.75, 
" " 8-inch, $0,38. 
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THE FLOWER MICROSCOPE. 



^' ^46. This instrument (Fig. 746) conaat 

lens mounted in a brass frame, with f 
having an ivory or ebony handle, the 
about th ree and a half inches long. H 
the stem there is an arm, which is m 
slide smoothly, and at one end a soc 
which moves stiffly a steel rod ha 
small milled-head at one end, and a 
point at the other, which may be 
different heights, and turned about 
viewing the object. To use the instn 
the object to be viewed is placed c 
point, and the arm moved backwan 
forwards in the stem till the object t 
distinctly. This instrument is com 
for viewing leaves, flowers, and pc 
plants, &c., and may be used withoi 
arm, as a hand magnifying glass, 
whole is packed in a small box. 
best kind there is an additional lens, 
may be used singly or both together, producing a coi 
able increase and variety of power ; also a pair of 
forceps for holding any object, is connected with the 
either of which may be used as may best support tl 
ject. In using the microscope, it should be held in 
a way that the most light should shine on the part \ 
Piice, vj'itVv otve lens and point, $1.1 
* * w\t\i Vw o \exv&ft^ «Liv^ loit^^^, %\ A 
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Tk€ Insect Microscope — (Fig, ^'''^' 

7.) — ^This instrument consists of 
o lenses arranged in a tube, on 
e exterior of which is a screw, 
t the whole length, and moving 

a brass cap connected with a 
ass shade, about one and a half 
&hes in diameter and one inch 
gh. By this arrangement the 
lect can be confined without the 
pht being intercepted, and the 
cal distance accurately adjusted 
f means of the screw. The whole 
irface of butterflies, moths, beetles, 
c, may be viewed without giving 
lem pain or injuring their bril- 
iDcy. This kind of microscope is equally well adapted to 
M viewing of seeds, crystals, sand, minerals, &c. 

Price, $1.00; larger, $1.25. 




DeeeripHan of the Univereal Single Pocket Microscope. — 
\» 748, next page.) — ^This microscope is extremely simple 
its construction, and easy in its application to all kinds of 
laque and transparent objects. It is represented on the 
Lfc fts ready for use. A B C are three magnifiers, one or 
are of which may be screwed into the arm, D. S is a flat 
Ate or stage for holding the objects ; it is slid up or down 
i^-piUar, ]?, to adjust the object to the focus of the mag- 
4ir. M is a mirror for reflecting light through any tnins- 
iimit object on the stage. O, a pair of tongs to take up 
1^ small object. P is a needle fixed in a handle, for tura- 
ifl about any object on the stage while under examination. 
La camel-hair pencil, for cleiining objects, t&c. ; the other 
■d cut pen-fashion for taking up fluids, <&c., and placing 
hem on the Btage. T is an insect-box ; small living insects 
w confined therein, between a flat and a concave glass. 
1 ii a concave glass to hold fluids ; it is fitted to the stage. 
^lat glass fitted to the stage, for laying any transparent 
^jeete on, is also sent in the box. I is an ivory plate, one 
■e black, the other white, for laying opaque objects on, 
"ttwise fitted to the stage. G is a slip of ghiss used in ex- 
^iaing ammalcalm and the crystallization oi sa\\&. 
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The magnifying powers in this microscope are as follow : 
No. 1, 36 times; No. 2, 64; No. 3, 100; Nos. 1 and 2 
combined, 169; Nos. 1 and 3, 256; Nos. 2 and 3, 400. 
Nos. 1, 2, and 3, 676 — superficial measure. 

To use this Microscope. — When taken out of the box, fit 
the stage into the small tube by the pin. Screw the pillar 
on the top of the box, and the magnifier you intend to use, 
into the arm D, and it is ready for use. Place the object 
on the stage ; turn the mirror, M, to reflect the light up- 
wards through the objects to the eye, at A. This is done 
best while looking through the magnifier ; now slide the 
stage up or down, till the object is quite distinct. 

In the examination of opaque objects, the mirror is of no 
use ; but you must let as much light as possible fall on the 
surface of the object, and take particular care not to shade it 
by the head or any part of the dress. There are three mag- 
nifiers of different foci belonging to the microscope; the 
smallest power has the largest aperture. They may be used 
separately, or either two may be used at a time, or all three, 
by screwing them one on the other; by this means you have 
seven different powers. Price, - - - So.OO. 
" without mirror, $3.50. 



Deaeription and Manner of Using the Single or Compound 
Microscope, — (Fig. 749, next page.) — Screw the pillar a 
into the box, and the magnifiers, 12 3, into the arm at the 
top. The magnifiers are of different powers, any one, two, 
"he three may be used ; when three are used, the one 
\ the smallest glass should be screwed in first. The 
/« B, containinflr the eye glasses may b( screwed on to 
the fAagnifiers ; the power of the instrument may be in- 
creased, by making the body longer with drawing out the 
head a little. Place the microscope in a position that the 
light may fall on the mirror, c, and adjust it so that the 
light may be thrown on the object placed on the stage, d, 
which slides on the pillar by which the microscope is ad- 
justed to the proper focus : e, a pair of forceps, which are 
opened by pressing the studs; any small object may be 
held by them and fixed to the stage : f, is a plate of ivory 
which fits in the stage, and is used for opa(\\ie objects *, t\\^ 
black ode for white objects, and the \\gV\V. ^\^^ ^o\ ^^Nft. 
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ol)ject8 : o, is the meniscus glass for fluids or transparent 
objects : h, is a box for containing animalculae or any small 
living objects, which also fits the stage : i, is a glass tube 
to enclose a small tadpole, water newt, dsc. : j, is a slip of 
glass for the crystallization of salts: k l m n, are small in- 
struments used in dissection, and for turning or moving 
objects oa.the stage, &c. This microscope is well adapted 
for the botanist, mineralogist, and naturalist ; and is the 
most useful instrument for the many purposes to which a 
microscope can be applied. Price, |9.50. 



Description of the Imprtrved Compound and Single Pocket 
Microscope. — (Fig. 750, next page.) — a, b, c, represents the 
body of the microscope. A middle and a double eye-glass 
are contained in a short tube, which slides into the part a, and 
which nay be oocasionally drawn outa little way, to increase 
the magnifying power : s, the stage for laying the object on ; 
it is mov«d up and down the pillar, n, by turning the nut, 
M. By this means the object is brought exactly into the 
focus of the magniier at c : a, is another of the magnifiers : 
E, is a concave mirror for reflecting light through any trans- 
parent objects on the stage : t, is a brass box containine ft 
concave and a flat glass, between which any small iving 
insect may be confined : s, is a pair of forceps for holding 
4Uiy object ; they are opened by pressing the small studs 
between the thumb and finger: l, is a small ivory cylinder 
or brass filled with cork ; it serves a« a handle to turn the 
Ibrceps about, and afso to stick any insects on, which may 
- be fixed on pins: the pin fits into the small hole in the stage : 
'«, is a pair of tongs, for taking up any small object: p, a 
needle fixed in a wood handle, used for turning about any 
object on the stage while under examination : f, is a slider, 
containing objects, three of which are sent with the micro- 
scope: n, is a concave glass for holding fluids, it is fitted to 
the stage ; a flat glass fitted to the stage for laying any 
transparent objects on, is also sent in the box : i, is an ivory 
plate, one side black and the other white, for laying opaque 
objects on, likewise fitted to the stage: g, is a slip of glass 
used in examining animalculie, and the cr}'stiillization of salts* 
To use the Microscope in its Coitipoand State, — When 
taken out of the box, screw the pillar into the top of the 
box, the hod J', a, b, c, into the magni^ex \o>x\xiVwv\\to '^*sftfc» 
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wliich must be first screwed' into the arm, d, and it is ready 
for use. Now push the slider with transparent objects 
between the stage and a spring plate which is under it, turn 
your face to the light, and while looking through the micro- 
scope, turn the mirror so as to reflect the light up to the eye 
through the body of the microscope, then turn the nut till 
you have a distinct view of the object in the slider. For 
opaque objects the mirror in this microscope is of no use, 
but you must let ns much light as possible fall on their sur- 
face. There are three magnifiers of different foci belonging 
to this microscope ; that which has the largest aperture is 
the least magnifier ; they may be used singly, or either two 
of them may be screwed together, or all three, making in 
this way seven different powers, the compound power of 
which magnifies about 18,000 times. 

To use it as a Single Microscope, — ^Unscrew the body, 
A, B, c, from the magnifier, and follow the foregoing direc- 
tions, particularly observing, in examining opaque objects, 
not to shade them from the light by the head or any part 
of the dress. 

N. B. This microscope is also fitted up with the part, w, 
for condensing the light from a lamp or candle upon the 
object ; likewise with a joint at the base of the pillar, so 
that it can be set at any angle, being much more pleasant to 
use than when perpendicular ; also with tripod folding feet, 
and joint mounted with doublets or achromatics. R° is an 
extra power, or one of Dr. Wollaston's doublets, or an 
achromatic. Price, 1 15.00. 



Direetions far using the Compound Microscope, — (Fig. 751, 
next page.) — a, b, c, represent the body ; a middle and a 
double eye glass are contained in the tube which slides in 
the part a, which Ls made to slide easy, so that a finer 
adjustment may be obtained than by sliding the body alto- 
gether, when it is set near the focus ; and the further it is 
drawn out the greater the power : m is a concave mirror, 
which must be turned so as to reflect the light up the body 
of the microscope : n is a slider (with objects) to be placed 
between the stage, s, and the spring plate ; three sliders 
ar« sent with this instrument. Care must be taken not to 
shade the light from the mirror with the slider, which m^ 
be avoided by placing the slider any ol\verw\%fe xJcv^mv %\xv^i^ 
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across : k is a magnifier, three of which are sent with this 
microscope ; that with the largest aperture is the least mag- 
nifier. They may be used singly, or either two, or alto- 
gether, making thus seven different powers ; when all three 
are used the power is very great : l is a box, containing a 
concave and flat glass, for confining any small living insect 
between, to be placed on the stage : ii, a pair of forceps to 
fit in the small hole in the stage to hold insects, &c., they are 
opened by pressing the small studs between the thumb and 
finger ; the other end has a small ivory cylinder to lay any 
small object on : j, a needle in a handle, for turning an 
object while imder examination : g, a pair of tongs to take 
up insects, <&c. ; u and e, are ivory and glass plates to lay 
any object on ; they fit into the stage : f is a slip of glass 
used in examining animalculse, or the crystallization of salts, 
<fec. <fec. Price, $10.00. 

Description of the Large Improved Compouiid Microscope, 
— (Fig. 752, next page.) — a, b, c, represent the body of 
the microscope, a middle glass and a double eye glass are 
contained in a tube which slides within the part a, b ; this 
tube may be occasionally drawn out a little way to increase 
the magnifying power ; the body slides up and down within 
a short spiing tube at d : f, is a flat plate or stage for lay- 
ing objects on : g, is a concave mirror for reflecting the 
light upwards through any transparent object on the stage 
to the eye at a : e, is one of the magnifiers, six of which 
belong to the microscope ; another is represented at p : h, 
is a magnifier set in brass, it is to be held in the hand for 
viewing any of the larger objects : i, is a convex lens set in 
a frame, the pin of the arm, k, which holds it, fits into a 
hole in the stage, it is used for condensing the light of the 
sun or candle on opaque objects : l, is a flat ivory plate 
fitted to the stage, one side black, the other white ; it is 
used for laying opaque objects on, the white side for dark 
colored objects, and vice versa : m, is a concave glass for 
holding fluids ; a flat glass is also sent in the box, both 
fitted to the stage : n, is a brass box with a flat glass bot- 
tom for fluids ; very useful for aquatic objects, as it will 
hold more than the concave glass : o, is an insect box, small 
living insects are confined therein between a concave and a 
flat glass : q, is a needle fixed in a wood handle, it serves 
for tumin^ ahout tuiy object on the s\a^^ N<j\i^<i uxA^ix ^^ssssbl- 
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i: B, a pair of tongs for taking up any small object : 
8, a small box for holding a little talc, and rings to replace 
objects in the slides : t, a slider for holding objects, six of 
which are sent with the microscope : u, a slip of glass used 
to lay any objects on, and particularly useful in viewing ani- 
malculse and the crystallization of salts : w, a glass tube to 
confine a small fish, water-newt, or tadpole, for viewing 
the circulation of the blood : x, is a pair of forceps for con- 
fining objects, they are opened by pressing the small studs 
between the thumb and finger : the other end of the wire 
is pointed for sticking objects on ; a small ivory cylinder is 
fixed to this end, it serves also as a handle to turn the for- 
ceps about, and also for laying any very small objects on. 
The magnifying power of this instrument is with the 
So. 1. 22,600. No. 4. 1,600. 

2. 8,100. 6. 900. 

3. 3,600. 6. 450. 

To M«e the Microscope, — Screw the magnifier you intend 
to use to the bottom of the body at e ; the readiest way of 
doing this is to draw the body entirely out of its spring 
tube ; push one of the sliders with transparent objects be- 
tween the 6tage and a spring plate which is under it ; face 
the light, and while looking through the microscope, turn 
the mirror so as to reflect the light upwards to the eye at 
A. The part o, has the same Nos. engraved on it as the 
magnifiers, which must be set to correspond with the mag- 
nifier in use ; then by turning the nut, r, a fine adjustment 
may be obtained. There is a certain direction of the mirror 
in which the object appears better than in any other, and 
which may be easily discovered with a little practice. In 
the examination of opaque objects, the mirror is of no use, 
but the surface must be enlightened as much as possible ; 
this can be very well performed in this microscope by 
directing the rays of the sun, or a candle, through the con- 
vex lens, I, on the object ; for this purpose the lens is to be 
fitted to the stage, and if a candle be used, it must be placed 
so as to refract the light through the lens strongly on the 
object. A few trials will make it easy, as the lens may be 
turned any way, or raised and lowered in its frame. By 
day and without the sun this lens is of no use, so that opaque 
objects can only be enlightened by placing the microscope 
in a good light, and it will not be pos^\>\e \,c> \fi»^gs&^ '^^xsk 
20* 
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80 much as when more light b thrown on in the wav jnst 
described. This lens serves also to magnify any laive flowor, 
or other object. Price, 120.00. 



^' 7^ Culpepper Miero8cape.—(Fig. 763.) 

This instrument is one of convenient 
form, possesses considerable power, 
and was at one time almost the only 
one sought after. It is shown in* 
the cut as set out for use ; it stands 
twelve or fourteen inches high, and 
^ has four or six different powers, a, 
is the slide-head, turned concave; 
B, the eye tube, containing two pow- 
erful lenses ; c, the slide tube by 
which the instrument is adjusted; 
D, the body in which the upper part 
slides, havmg in some cases a rack 
and pinion movement at k ; s, is a 
circular brass table, supported upon 
three legs, which are screwed upon 
the stand, f. Iq the middle of e is 
a spring object holder ; o, the mir- 
ror which reflects the light through 
the object to the eye ; h, an illu- 
minator or lens, for reflecting light 

upon opaque objects; i, is a contrivance called the frog 

plate ; and j is the nippers and needle. 

Price, $15.00 to $25.00. 




Gould*s Improved Pocket Compound Microscope. — (Fig. 
754, next page. — The extreme portability and great magni- 
irg power of this microscope will recommend it strongly to 
the naturalist, mineralogist, and botanist, as it has sufficient 
powers to discover minute aniraalculae and seed-vessels. It 
combines the uses of the single, compound, opaque, and 
aquatic microscopes; and has been found, upon comparison, 
by several scientific gentlemen, superior in power to, and 
more distinct, than many of the larger and more expensive 
instruments of the kind. It shuts up in a case throo ;r.«i- - 
bv tbrpp o"'* o 1. . 1" 
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Description of the Plate. — A, the microscope, as it lies in 
case, the body and pillars taken out, to show the appa- 
08 beneath. B, the compound body. C, the pillar on 
ich is fixed the stage, fig. 2, and reflecting mirror, fig. 3. 
ese remain on the pillar when put into the case, for the 
ivenience of packing. D, the arm, may be taken off and 
id as a hand microscope, fig. N. E, the different powers, 
B. 1,2, 3. These are screwed on to the axm, «xid vci \.Vw^Tfik 
body, but each may be used ttingVy iot \8lt^ «t o'^^n^^ 
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objects without the body. Nob. 1 and 2 may be com- 
bined : No. 3 IB not to be combined with either, bat 
used singly ; the No. 4, in the small flat cell, is the Ugher 
power, and is to be used with or without the body for ex- 
tremely minute transparent objects. F, the object-box, 
which unscrews to place Uve objects in, such as mites from 
cheese ; this is placed on the stase. G, a moyable piece, to 
place on the stage, fig. 2, for holding objects. H, slides 
tilled with curious objects. I, a pair of steel-p<nnted for- 
ceps, which open by pressing the two brass pins, for hold- 
ing llies, or pieces of card with opaque objects on them ; 
this is placed in the hole on the stage or on the arm, when 
used as a hand microscope, fig. N. K, a dissecting-knife 
and point ; a pair of brass forceps, for taking up small ob- 
jects, with a spoon at the end for taking up a single drop of 
water, for placing between the two glasses to view the ani- 
malcule ; a small brush for taking the mites from cheese, 
farina from flowers, and other delicate objects. L, the whole 
instrument put together for use. N, the arm converted into 
a hand-microscope. P, two pieces of glass sealed together 
for holding a drop of water. R, a circular piece of glass 
for placing on the stage G, to hold any object. 

directions for putting the Microscope together. — First take 
out the pillar, on which is fixed the stage and reflecting 
mirror ; screw it on the brass-piece on the side of the box ; 
turn the mirror to face the light, and move the stage to the 
centre of the pillar by means of the rack and pinion ; place 
one of the powers on the body, and screw it into the arm : 
you must now get a clear and distinct field ; this you will 
obtain by moving the mirror to the proper angle to reflect 
the light, at the same time looking through the microscope ; 
now place the object to be examined on the stage ; get the 
proper focus of the lens by moving the stage up and down 
by means of the milled-head, fig. 9. To place the slides in 
the stage, press down with the fingers the brass spring 
underneath ; as an improvement for viewing objects gene- 
rally, the movable piece, o, is placed upon the fixed stage, 
fig. 2 ; it may be moved by the finger and thumb, with 
the greatest delicacy, in any direction ; the object to be ex- 
amined being placed upon the circular piece of glass. To 
place the pillar again in the case, let the stage be brought 
cJpse up to the arm, and the mirroi tMrued round ; they will 
tkea 6t into their place witboui \«iKi^ ^^^x^Xa^ ^xcril^^ 
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luDar. It is more difficult to get the reflected light with the 
candle than by dav light, but many of the objects appear 
to much grreater advantage ; the candle should be placed at 
the distance of about twelve inches, not too high, and in a 
straight line with the mirror. 

Description and Application of the Different Powers, — 
This microscope has five dififerent powers, so arranged that 
objects may be viewed from the size of a large beetle or 
moth to the most minute animulculse. These powers are 
marked Nos. 1, 2, 3 ; No. 1 is the lowest power, and is cal- 
culated for viewing opaque and large objects, and should be 
used without the body. No. 2 is the next power, and is 
calculated for viewing all the objects of the size of those in 
the slides ; the next power is produced by combining the 
Nos. 1 and 2 together, which may be called the third 
power ; it magnifies 2,500 times, and is adapted for viewing 
the animalculae, <fec. The fourth power is in a conical cell, 
marked No. 3 ; with this power an object is magnified 
26,000 times with the body ; the fifth or greatest power is 
in a flat cell, and magnifies an object 62,500 times with the 
body, which is equal to the largest compound microscopes ; 
it should only be used for extreme minute objects, and 
without either of the other powers ; as the object and the 
lens come extremely near when it is used, care must be 
taken, by a very delicate movement of the stage, that they 
do not come in contact with each other in getting the pro- 
per focus. To prevent this, if a drop of water is to be ex- 
amined, place it between the slips of glass, and if these will 
not permit the lens to come near enough, place a piece of 
thin talc upon a piece of glass. Objects should first be 
viewed with the low powers, that the whole of them may be 
seen, and the higher ones can then be used in gradation. 



Aekromatic Microscope. — One of the most valuable con- 
tributions to the science of the microscope is that of the 
introduction of achromatic object-glasf«es to these instru- 
ments. These lenses represent the object better defined, 
and clearer, and also free from the tints and coloi-ing, usually 
found in other instruments ; and although they have but re- 
cently come into use, their great superiority is unquestioned^ 
the only bar to their more general use being the great ad- 
dition in coet. Fig. 755, next page, repx^^ivXa «^ xwA^rtt 
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Fif. 756. style of acbromatic microscope. It is 

mounted on a tripod stand, the legs 
of which fold under each other, for 
portability, when packed in its case. 
The various parts, vis. the reflector to 
illuminate the object to be viewed ; 
the stage, with its various appendages 
for holding the object ; and the eye- 
piece, with the different powers, are 
supported on a cylindrical column, an 
adjusting motion being given to the 
stage, in a very superior manner, by 
the milled-head screw, at the top of 
the column. With this instrument 
there are five achromatic object- 
' glasses, of different powers, an illu- 
minator for opaque objects, set of 
prepared objects, dissecting instruments, <&c. ; the frame- 
work made of brass, highly finished, and the whole packed 
in a polished mahogany case. Price, $70.00. 




Improved Achromatic Microscope. — (Fig. 756, next page.) 
— This figure represents one of the latest and most improv- 
ed achromatic microscopes, uniting all the modern improve- 
ments ; it being either a vertical microscope, according to 
the usual style, or a horizontal one, having the improvements 
of Prof. Amici. Attached to the instrument there is also a 
camera lucida, by which an accurate drawing of any object 
viewed in the microscope may be taken. The figure repre- 
sents the instrument arranged as a horizontal microscope, 
being the one most convenient for observation, as well as the 
least fatiguing to the observer ; the instrument being placed 
on the table about the height of the observer's eye. The 
various adjustments to the instrument are of the most accu- 
rate kind. There are two eye pieces of different powers, 
six achromatic object glasses of different focuses, illuminator, 
a camera lucida, a micrometer, objects, dissecting instru- 
ments, (fee. The whole finished in the most superb manner; 
the box of polished mahogany having three drawers for con- 
taining the various parts, into which they may be securely 
packed. Price, $125.00 to $150.00. 
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Solar Microscope, — (Fig. 757, next page.) — This instru- 
ment in its principle is composed of a tulje, a looking-glass 
or mirror, a convex lens, and a single microscope. The 
fiun's rays being reflected through the tube, by means of 
the mirror, upon the object, the image or picture of the 
object is thrown distinctly and beautifully upon a screen of 
white muslin, placed from five to twenty feet distant, and 
is magnified to a size not to be conceived by those who have 
not seen it. The further the screen is removed the larger 
the object will appear, though it will be brighter if not re- 
moved too far. The body of the microscope consists of a 
tabe of brass three inches in diameter and ten inches long, 
having another tube of brass moving easily within, to the 
end of which the microscopic part is attached ; the other 
end of the outer tube contains the condensing lens secured 
b a bnuif cell; the bod v of the instrximexvX. \^ %<lx^^^^n» ^ 
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ime of mahogany eight inches square, which is covered 
r a stout brass plate, sunk in between which there is a 
•ass plate, or wheel, cut with teeth on its circumference, 
kd movable by a pinion having a large milled-head outside 
e plate, by which it may be turned nearly round ; to this 
ate there are fixed short arms projecting through a circi^lar 
)ening in the mahogany frame which extends nearly round, 
\d supporting a brass frame five inches wide and eleven or 
reive inches long, containing a mirror having a toothed 
heel attached, against which works an endless screw pro- 
cting through the mahogany frame and brass plates, and 
rminating in a milied-head, by which it may be elevated 
' depressed. Thus by turning those two milled-heads, the 
irror may be turned in any direction required for reflect- 
g the solar rays through the condensing lens, and illu- 
inating the object. The microscopic part consists of three 
bes fitting easily the one over the other ; the inner one 
►ntaini ng a lens for further condensing the rays received 
om the large lens ; on the outer end of this and the middle 
be, there are brass plates with openings of about half an 
ch in the centre, and are kept together by a stout spiral 
•ring within the inner tube, between which plates the 
ider containing objects is held, portions of the outer and 
iddle tube being cut out to allow of their introduction. 
> the end of the outer tube, the cells containing the mag- 
fying lenses are screwed ; three of which accompany the 
strument, having different powers. To the outer tube 
ere is a small rackwork of tooth and pinion by which the 
agnifyers may be moved gradually to or from the object, 
Ijusting them exactly to their focus of dififerent lengths. 
. set of objects accompany the instrument. The body of 
ie instrument and microscope tube unscrew, and the whole 

packed in a neat mahogany case with lock. 

Price, with 3 inch condensing lens, and 1 rack 

motions, arranged as above described, $50.00. 
•• with 3 inch " " and 1 " " $42.00. 
" «* 6 •* " " " 3 " " $75.00. 

« « Q <( tt t* *t O t* tt 

the frame wholly of brass, - • $40.00. 

u « 2 " " " « 1 " «« $35.00. 
" ** 8 " " mounted in a simpler 

manner, $25.00. 

VOL. n. — 21 
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To use the Sofar Microscope a window nnut be selected 
into which the aun is shining, and a hole is made in the 
window shutter, or in a board provided for the purpose, of 
about six inches in diameter, and by means of two brass 
nuts let into the shutter to receive the milled-head screws; 
when passed through holes in the comers of the sqaare 
frame, firmly fasten the microscope to the shatter, the 
mirror extending outside. The room is to be darkened as 
much as possible, that no light may enter but what passes 
through the body of the instrument. The mirror is to be 
turned by the milled-head screws, till the beams of the 
sun's light pass directly through the tube, and form a large 
and brilliant circle of light on the screen, which may be placed 
at a distance of ten to twenty feet ; the screen is formed of 
white muslin, and the object mar be seen with equal dis- 
tinctness on either side. The slider, containing the object 
to be magnified, is placed between the plates in the micro- 
scopic tube, where it is held by the pressure of the spiral 
spring. It now remains only to adjust the magnifier, that 
the image on the screen may be the most distinct or perfect, 
which is done by moving the pinion a small distance one 
way or the other. If the object is rather large, the least 
magnifying power is used, if small the greater. 

Solar Microscope for Opaque and Transparent Objects. — 
(Fig. 758, next page.)— The body A B C D E F has the part 
A B C D of a conical, and the part C D E F of a tubular 
form. A large convex lens is placed at A B, at the end of 
the conical tube A B C D, which screws into the square 
plate Q R, which is fastened to a wmdow-shutter opposite 
a hole of at least the size of the lens A B, by means of the 
screws, e, d. Upon the square plate, Q R, there is a mova- 
ble circular plate, ahc. To this circular plate is attached 
the silvered glass mirror, NOP, placed in a brass frame, 
which moves round a joint, P P, and which may be placed 
in any position with regard to the sun, so as to reflect his 
rays into the tube A B C D, by means of rack-work and 
pinions at Q and R. The pinion, Q, moves the circular plate, 
ahc (to which the mirror, N O P, is fixed) in a plane per- 
pendicular to the horizon, while the nut, R, gives it a motion 
m an opposite plane. The light introduced by this mirror 
falls upon the lens, A B, wVvVcb. throws it in a condensed 
Btate upon any object in t\vft txxXi^. ^\>\»\i^lQit^\\.\^ia»Rke& 
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tbe. opaque object, it is received by a mirror, M, placed in 
tbe box, H I L X, wbich reflects the condensed light back 
upon the face of the object, E. This mirror is adjusted to 
a proper angle by the screw, 8. 

Above the body A B £ F is seen the part / V K which 
carries the sliders or objects, and the object-glass or lens. 
The tube, K, slides within the tube, V, and Y again slides 
into the box, H I L X. These tubes carry each a magnifying 
lens. The inner tube, K, is sometimes taken out of the 
other, V, seen within the box, and used alone. The sliders 
and objects are introduced into a slit or opening at H. The 
brass plate to the left of H is fixed to a tube h, by means 
of a spiral wire within the tube, which presses the plate 
against the side of the box H I L X, so that the sliders, when 
placed in the opening, are pressed against the side of the 
box. In using this microscope, the sun's rays are first made 
to pass along the tube, A B C D, by the nuts Q and B. The 
box for opaque objects, H I L X, is then slid by its tube, G, 
into the tube, E F. The slider containing the object, having 
its face to be examined turned to the right hand, is then 
pushed into the opening at H, till the object is in the centre 
of the tubes, V, K. The condensed light falling on the 
mirror, M, is then thrown back on the face of tbe object in 
the slider, and the door, k i, shut. Upon a white paper 
screen or cloth, from four to eight feet square, and placed 
at the distance of from six to ten feet from the window, the 
observer, in the room made thoroughly dark, will see on the 
screen a magnified representation of the object, which may 
be rendered distinct at different distances of the screen, by 
pulling out or pushing in the tubes, V, K, containing the 
convex lenses. As the sun is constantly moving, its rays 
must be kept in the axis of the tubes by now and then turn- 
ing the nuts, Q and R. 

When the microscope is to be used for transparent objects, 
the box, H I L X, with its tube, G, and other appendages, 
is removed, and the apparatus shown at the side of the 
instrument substituted for it. This is done by sliding the 
tube, Y, into the tube, E F. A slider containing the mag- 
nifying lens is then slipped through the opening at «, and a 
second condenser may or may not be inserted in the opening 
at k. The slider with the object is then placed in the open- 
ing, m, and when its magm^ed pVcXux^ CvilU upon the screen, 
it is adjusted to distinctness \>^ Wxiiva^ \)^^ isC^^ w>a.vC^, 
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Oxy-Hydrogen Microscope, — (Fig. 759, as above.) — ^This 
is a valuable instrument of public exhibition, so called be- 
cause the li^ht is formed by the action of hydrogen, thrown 
in an ignited state upon a cylinder of lime ; its flame being 
at the same time urged by a jet of oxygen, or rather the 
two gases are previously mixed together, and thrown upon 
the lime. The mstrument in other respects nearly resembles 
the magic lantern. Fig. 1 shows the whole complete : a 
and B are two cocks, connected with the gas bags holding the 
gases, one of which is twice the size of the other — twice the 
quantity of hydrogen being necessary. These cocks are 
connected with the blow-pipe chamber, c ; from the top of 
which a jet conveys them against a small cylinder of lime, 
D, producing an intense white light, which is reflected by 
the reflector, b, on to the lenses in the tube of the instru- 
ment. Fig. 2 shows the best method of arranging the 
glasses ; a is here the reflector ; b the light ; o a double 
21* 
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convex lens, to condense the liglit apon the object ; d die 
slider of objects ; e, two plano-convex lenses, fonmng an 
achromatic eye-piece, through which the rays of light pan, 
and depict the object of an immense size upon a screen yn- 
pared to receive it, in the same manner as in the exhibitiaa 
of the magic lantern. Price, tSO.OO to $150.00. 

Flg.760. 
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MicroKope Sliders. — (Fig. 760.) — ^These consist of a flat 
strip of ivory, having four round holes wherein to place 
small objects between two pieces of talc, or isinglass, wluch 
are confined by a small spring ring. Several such i£den 
usually accompany microscopes of good quality. 

Piioe» a set of 6 sliders, $3.00. 



Directions for procuring and applying the most interesting 
Subjects for Examination by the Microscope ; also the 
method of procuring those wonderful Objects of_the 
minute creation, the Animalcula in Vegetable Iw 
fusions. 

Many persons who have purchased microscopes, aftar 
entertaining themselves and friends with the slides that ac- 
company the instrument, have found themselves at a loss for 
new objects, and consequently, have laid it aside as of little 
further use. No invention is capable of affording more en- 
tertainment and instruction than the microscope ; it opens a 
new world, and displays the most extensive scenes of crea- 
tive power, wisdom, and design. 

Objects for the Microscope. — In the summer months, the 
waters, as well as the fields, abound with living wonders for 
the microscope, and afford an endless amusement to the 
admirers of the works of nature in the minute creation. 

£est method of procuring AqwxXxt lusecU.— \\s. \.\i<i ^onds 
and ditches that are covered mt.Yi dM^aV--^^^* wscr^nsoMi^f 
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Beets may be found ; some of the weed should be procured, 
and put into a wliite earthen vessel ; it will yield a never- 
failing supply of living and most entertaining objects for the 
microscope, and may be kept the whole of the winter months, 
as the leaves have the valuable property of keeping the wa- 
ter fresh. Every proprietor of a microscope, who would 
wish to secure a supply of a great variety of interesting 
living objects in constant readiness, should adopt this method 
of obtaining them. The decayed leaves will be found best 
for the purpose ; two or three of these being taken out, with 
a small portion of water, on a piece of glass, gently press 
them, and the wheel animal, »s well as many others, will 
come out from the cells in which they have taken up their 
abode. The beli-shaped polype, the proteus, and other 
smaller kinds of animalcula, may thus be had in great 
numbers. 

Those that are visible to the eye may be easily procured 
by the aid of a small landing-net, made with stout wire and 
book-muslin ; bend one end of the wire into a circle, and 
secure it by twisting ; the other end will seiTe for a handle, 
by which it can be attached to a stick ; when used, suffer 
the water to drain away, then reverse the instrument, touch- 
ing the water (into which the insects are to be transferred) 
with the muslin, by which means they can be so transferred 
without injury by handling ; a small instrument, about 
H inch diameter, will be found very serviceable, upon the 
same plan, in fishing out the insects ; when about to be ez- 
Idbited, put some clear water in a watch-glass, and reverse 
the net with the insects into it ; any one of them singly may 
be taken out by means of the small spoon or brush, for ex- 
amination. 

Beetles, Moths, <kc. — Numbers of these may be found by 
attentively examining the hedges in lanes ; almost upon 
every leaf you may discover some minute living creature. 
On the grass a great variety of the beetle tribe may be 
procured, under stones, in the old trunks of trees, in the 
Wk among the heaths and mosses, and in sand-pits ; and a 
ffrcat variety of wings and other parts of insects may be 
found on the webs of the field spiders, most beautifully dis- 
sected for the microscope, in a way that could not be done 
by any other means. Mosses and vegetaXxow oTi cJA ^^5i&x 
' nre and curious microwiopVi VMft^\A\ ^ ojoa^'' 
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titj of this moss should be procured, put into boxes aid 
afterwards carefully shaken over a sheet of white paper 

Apparatus fftr cottetting Ob^s. — ^These are simplj as fol- 
lows : — A net of wire gnusi* for taking insects on the wing. 
It may be held, also, expanded under a tree or bush, whiwt 
the branches are beaten with a stout stick, which will eanse 
a number of curious insects to fall into it ; a landing-net for 
aquatic insects ; a knife for extracting objects from the roots 
of trees, bark, he, ; a strong phiai, corked, with a quill 
passing through it, for water insects ; a tin box, the cover 
pierced with small holes; a few chip boxes. 

Directions /or dissecttng Objects, — In dissecting minute 
insects, as the flea, louse, <fec., in order to examine their in- 
ternal structure, it is necessary to observe great care ; they 
should be placed in a drop of water, and examined instantlr, 
or the parts will shrink up. A delicate lancet, with a pair 
of the finest scissors and forceps, are generally used for such 
purposes. 

Method of preparing and applying Objects for the Micro- 
scope. — Most objects require a little management in order to 
bring them properly before the glasses ; if they are flat and 
tnmsparent, put them between the talc in the slides — the 
scales of fishes, for instance, &c. In making your collection 
of objects, if you wish to fill a number of slides, care should 
be taken to armnge them as near the size of each other as 
possible in the same slider, in order that they may be ex- 
amined by the same power. Minute living objects, such as 
mites in cheese, small insects on vegetables, (S^c, should be 
delicately brushed off into the object-box, and shut up; 
flies and small beetles may be held by the forceps. 

To view the circulation of the blood, &c., in aquatic insects, 
place them in a small portion of water on a piece of flat 
glass ; two pieces of glass may be made open enough to 
receive any sized objects of this kind, similar to the animal- 
cule apparatus. 

Method of vieufing Animalcula in Fluids, vnth the 

greatest famlitg. — The great difiiculty of viewing animacula 

In fluids must have been ie\t by h\\ vtVvo use microscopes. 

A drop of water placed on a piece ol ^««& Iwm^ ^ ^^ssw^^l 
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Mrfiace, and when a high power is used, the animalcula 
are continually getting out of the focus by diving to the 
bottom, and the drop very soon dries up. 

The following contrivance effectually removes these ob- 
stacles when the focus of the power in use will admit one of 
the pieces of glass to inter\'ene between the surface of the 
lens and the object. It consists of two pieces of glass fixed 
with a small portion of sealing-wax between them, and left 
open at the top. For viewing animalcula, these pieces 
should be pressed as close together as possible, but for 
larger insects they may be left more open. If a single drop 
of water is taken up by the small spoon at the end of the 
forceps, and spread over the orifice, it will run in be- 
tween the two glasses, by which means the surface of the 
water is rendered perfectly even, and the animalcula are 
distributed more truly, and confined in a more limited space 
whereby their forms and movements are more discernible 
This plan also prevents evaporation from the surface, which 
often dims the lens and perplexes the observer ; a single 
drop of water may be kept for hours in this way, with any 
curious animalcula alive in it. The glasses can be cleaned 
out by introducing a piece of thin writing paper between 
them, and a drop of pure water. By leaving sufficient room 
between the glasses, the larger aquatic insects may be 
viewed ; such as small tadpoles, the ephemera, and the 
water flea. When animalcula and other minute objects 
are viewed with a lens of short focus, the following con- 
trivance is simple and useful ; upon a suitable piece of glass 
describe a circle with white paint ; when dry, place the drop 
of water within the circle, and cover it with a very thin 

Siece of talc, the space between the talc and the glass, pro- 
uced by the paint, affords sufficient room for the animal- 
cula to move, the talc (if sufficiently thin) offers no obstruc- 
tion in bringing the object to the focus of the lens. 

Slides for Transparent and Opaque Objects. — You will 
find clear slips preferable to talc in forming the slides for 
transparent objects ; they may be prepared in the following 
manner : take two slips of glass about the size of the ivory 
slides ; then get a piece of writing paper with holes of the 
same aze ; wet one side of the paper with gum water, and 
lay the glass upon it, suffering it to dry ; then place your 
objeetM in the boles, wet the other s\de Viv t\^e ^aixcv^TfiAxsE^^^^ 
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-submitted to tYie deep powers of the microscope ; to sepa- 
rate the molecules from the glass itself, either pound it very 
fine, or gentiy ruS together the unpolished edges of two 
pieces, having previously wetted them — the produce can 
then be transferred to a drop of water. 

The figure of the molecules is spherical ; they are so 
minute, that four hundred millions of them would not occupy 
flrreater space than a superficial square inch. Their motion 
IS very vivid, and consists, not only of a change of place in 
the fluid, manifested by alterations in their relative positions, 
bat also, not unfrequently, of a change of form in the particle 
itself; each molecule appears to revolve upon its axis: in 
fact, the whole of the motions are very similar to those of 
the most minute kind of animalcules inhabiting water. 

Some persons have considered the motion to result from 
the evaporation of the fluid and the action of the hreath of 
the observer upon its surface : thb is proved not to be the 
case, by covering the water with a thin piece of talc, when 
the motions continue unaltered ; it has likewise been urged 
that these spherical molecules may be hollow, and that the 
motion is produced by the water entering them, thereby 
displacing the air contained in them — were this the case 
the action must soon subside, which does not take place ; 
besides, the molecufes are proved to be suspended within 
the fluid, by bringing the surface to the true focus, when a 
variety of irregular particles (distinct from the molecules) 
will be discovered, evidently acted upon by exterior causes. 

When it is considered that there is not the slightest dif- 
ference in the general figure of these active molecules (let 
the substance be what it m^y from which they are separated), 
it will be conceded that their identity gives them a character 
which makes it difficult to prove their figure and motions to 
be the result of mere chance, exterior mechanical causes, or 
optical delusion. 

Infusoriaj or Animalcula in Vegetable Infunons. — ^Tbe 
smallest living creatures we are acquainted with are the 
animalcula in fluids ; they afford a wonderful scope for 
inquiry, and nothing is more capable of affording instnic- 
tion combined with amusement, than researches into the 
secrets of nature in the more minute parts of her works, 
and they present to view most surprising wonders hitherto 
anknown; for who would or could have \raa^i\^ Ui^t^v\s» 
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To use the Solar Microscope a window must be selected 
into which the sun is shining, and a hole is made in the 
window shutter, or in a board provided for the purpose, of 
about six inches in diameter, and by means of two brass 
nuts let into the shutter to receive the milled-head screws ; 
when passed through holes in the comers of the square 
frame, firmly fasten the microscope to the shutter, the 
mirror extending outside. The room is to be darkened as 
much as possible, that no light may enter but what passes 
through the body of the instrument. The mirror is to be 
turned by the milled-head screws, till the beams of the 
sun's li^ht pass directly through the tube, and form a large 
and brilliant circle of light on the screen, which may be placed 
at a distance of ten to twenty feet ; the screen is formed of 
white muslin, and the object may be seen with equal dis- 
tinctness on either side. The slider, contdning the object 
to be magnified, is placed between the plates in the micro- 
scopic tube, where it is held by the pressure of the spiral 
spring. It now remains only to adjust the magnifier, that 
the image on the screen may be the most distinct or perfect, 
which is done by moving the pinion a small distance one 
way or the other. If the object is rather large, the least 
magnifying power is used, if small the greater. 

Solar Microscope for Opaque and Transparent Ohjects. — 
(Fig. 758, next page.)— The body A B C D E F has the part 
A B C D of a conical, and the part C D E F of a tubular 
form. A large convex lens is placed at A B, at the end of 
the conical tube A B C D, which screws into the square 
plate Q R, which is fastened to a window-shutter opposite 
a hole of at least the size of the lens A B, by means of the 
screws, c, d. Upon the square plate, Q R, there is a mova- 
ble circular plate, ahc. To this circular plate is attached 
the silvered glass mirror, NOP, placed in a brass frame, 
which moves round a joint, P P, and which may be placed 
in any position with regard to the sun, so as to reflect his 
rays into the tube A B C D, by means of rack- work and 
pinions at Q and R. The pinion, Q, moves the circular plate, 
ahc (to which the mirror, N O P, is fixed) in a plane per- 
pendicular to the horizon, while the nut, R, gives it a motion 
in an opposite plane. The light introduced by this mirror 
falls upon the lens, A B, w\v\c\v 1\\to^^ \t in a condensed 
state upon any object in tVve Ux\>ft. 'S\3A,\i^lQt^\\»\^ias^isa» 
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the. opaque object, it is received by a mirror, M, placed in 
the box, H I L X, which reflects the condensed light back 
upon the face of the object, £. This mirror is adjusted to 
a proper angle by the screw, S. 

AlK)ve the body A B E F is seen the part / V K which 
carries the sliders or objects, and the object-glass or lens. 
The tube, K, slides within the tube, Y, and v again slides 
into the box, H I L X. These tubes carry each a magnifying 
lens. The inner tube, K, is sometimes taken out of the 
other, V, seen within the box, and used alone. The sliders 
and objects are introduced into a slit or opening at H. The 
brass plate to the left of H is fixed to a tube A, by means 
of a spiral wire within the tube, which presses the plate 
against the side of the box H I L X, so that the sliders, when 
placed in the opening, are pressed against the side of the 
box. In using this microscope, the sun's rays are first made 
to pass along the tube, A B C D, by the nuts Q and R. The 
box for opaque objects, H I L X, is then slid by its tube, 6, 
into the tube, E F. The slider containing the object, having 
its face to be examined turned to the right hand, is then 
pushed into the opening at H, till the object is in the centre 
of the tubes, V, K. The condensed light falling on the 
mirror, M, is then thrown back on the face of the object in 
the slider, and the door, k t, shut. Upon a white paper 
screen or cloth, from four to eight feet square, and placed 
at the distance of from six to ten feet from the window, the 
observer, in the room made thoroughly dark, will see on the 
screen a magnified representation of the object, which may 
be rendered distinct at different distances of the screen, by 
pulling out or pushing in the tubes, V, K, containing the 
convex lenses. As the sun is constantly moving, its rays 
must be kept in the axis of the tubes by now and then turn- 
ing the nuts, Q and R. 

When the microscope is to be used for transparent objects, 
the box, H I L X, with its tube, G, and other appendages, 
is removed, and the apparatus shown at the side of the 
instrument substituted for it. This is done by sliding the 
tube, Y, into the tube, E F. A slider containing the mag- 
nifying lens is then slipped through the opening at n, and a 
second condenser may or may not be inserted in the opening 
at h. The slider with the object is then placed in the open- 
ings, m, and when its magm^ed y^c^Iut^ C\ilU u^on the screen, 
it is adjusted to distincluess V>y t>MmTx^\)tvftTa^<i!i^Tv\\V,^. 
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03cy-HydTQgm Microscope. — (Fig. T59, as above.) — This 
ii a valuable instrument of public exhibition ^ so called be- 
cause the light is formed by the action of hydrogen, thrown 
m an ignited state upon a cylinder of lime ; its flame being 
at the same time urged by a jet of oxygen, or rather the 
{wo gases are previously mired together, and thrown upoa 
the lime. The instrument in other respeets nearly resembles 
the naagic lantern. Fig. 1 shows the whole complete : A 
and B are two cocks, connected with the gas bags holding the 
gases, one of which is twice the size of the other — twii^e the 
quantity of hydrogen being necessary. These cocks are 
connected with the bJow-pipe chamber, c ; from the top of 
which a jet conveys them ngainst a small cylinder of lime, 
n, producing an intense while light, which is reflected by 
the reflector, e, on to the lenses in the tube of the instru- 
ment. Fig. 2 shows the best meU^od oi atTMi«m^ \Kft 
glasses; A is here the reflector ; B tUe ^v^Ni\*\ ^ ?w ^ixi^'^i 
21* 
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convex lens, to condense the light apon the object ; d die 
slider of objects ; e, two plano-convex lenses, forming an 
achromatic eye-piece, through which the rays of light pan, 
and depict the object of an immense size upon a screen pre- 
pared to receive it, in the same manner as in the exhirakn 
of the magic lantern. Price, $80.00 to $150.00. 

Flg.760. 






Microscope Sliders, — (Fig. 760.) — ^These consist of a flat 
strip of ivory, having four round holes wherein to place 
small objects between two pieces of talc, or isinglass, which 
are confined by a small spring ring. Several auoh diden 
usually accompany microscopes of good quality. 

Price, a set of 6 sliders, $3.00. 



Directions for procuring and applying the most interesting 
Subjects for Examination by the Microscope ; also the 
method of procuring those wonderful Objects of Jhe 
minute creation, the Animalcula in Vegetable Iw 
fusions. 

Many persons who have purchased microscopes, afttr 
entertaining themselves and friends with the slides that ae- 
company the instrument, have found themselves at a loss for 
new objects, and consequently, have laid it aside as <^ little 
further use. No invention is capable of affording more en- 
tertainment and instruction than the microscope ; it opens a 
new world, and displays the most extensive scenes of crea- 
tive power, wisdom, and design. 

Objects for the Microscope. — In the summer months, the 
waters, as well as the fields, abound with living wonders for 
the microscope, and afford an endless amusement to the 
admirers of the works of nature in the minute creation. 

JSest method of procuring Aqiwtttc lu^ecU. — l\s. the ponds 
and ditches that are covered wVtti ^mlgV^^^, «vKr^t>^s»!|>«6f 
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Beets may be found ; some of the weed should be procured, 
and put into a white earthen vessel ; it will yield a never- 
failing supply of living and most entertaining objects for the 
niicroscope, and may be kept the whole of the winter months, 
as the leaves have the valuable property of keeping the wa- 
ter fresh. Every proprietor of a microscope, who would 
wish to secure a supply of a great variety of interesting 
living objects in constant readiness, should adopt this method 
of obtaining them. The decayed leaves will be found best 
for the purpose ; two or three of these being taken out, with 
a small portion of water, on a piece of glass, gently press 
them, and the wheel animal, jbls well as many others, will 
come out from the cells in which they have taken up their 
abode. The beli-shaped polype, the proteus, and other 
smaller kinds of animalcula, may thus be had in great 
numbers. 

Those that are visible to the eye may be easily procured 
by the aid of a small landin?-net, made with stout wire and 
book-muslin ; bend one end of the wire into a circle, and 
secure it by twisting ; the other end will serve for a handle, 
by which it can be attached to a stick ; when used, suffer 
the water to drain away, then reverse the instrument, touch- 
ii^ the water (into which the insects are to be transferred) 
with the muslin, by which means they can foe so transferred 
without injury by handling ; a small instrument, about 
1^ inch diameter, will be found very serviceable, upon the 
same plan, in fishing out the insects ; when about to be ex- 
hibited, put some clear water in a watch-glass, and reverse 
the net with the insects into it ; any one of them singly may 
be taken out by means of the small spoon or brush, for ex- 
amination. 

Beetles, Moths, <kc. — Numbers of these may be found by 
attentively examining the hedges in lanes ; almost upon 
every leaf you may discover some minute living creature. 
On Uie grass a great variety of the beetle tribe may be 
procored, imder stones, in the old trunks of trees, in the 
bark among the heaths and mosses, and in sand-pits ; and a 

Ct variety of wings and other parts of insects may be 
d on the webs of the field spiders, most beautifully dis- 
sected for the microscope, in a way that could not be done 
by any other means. Mosses and vegetatioii ot\ old w«Ak^ 
contain many nre and curious microscopio \Tvae<^\& \ ^ c^afiiCL- 
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tity of thk moss should be procured, put into boxes adi 
afterwards carefully shaken over a sheet of white paper 

Apparatus /fjr collecting Obfects. — ^These are simply as ibl- 
lows : — A net of wire gausi* for taking insects on tne wing. 
It may be held, also, expandcsd under a tree or bush, whilst 
the branches are beaten with a stout stick, which will cause 
a number of curious insects to fall into it ; a landing-net for 
aquatic insects ; a knife for extracting objects from the roots 
of trees, bark, (fee. ; a strong phiHj, corked, with a qaill 
passing through it, for water insects ; a tin box, the cover 
pierced with small holes ; a few chip boxes. 

Directions for dissecting Objects, — In dis^cting minute 
insects, as the flea, louse, (fee, in order to examine their in- 
ternal structure, it is necessary to observe great care ; they 
should be placed in a drop of water, and examined instantly, 
or the parts will shrink up. A delicate lancet, with a pair 
of the finest scissors and forceps, are generally used for such 
purposes. 

Method of preparing and applying Objects for the Micro- 
scope. — Most objects require a little management in order to 
bring them properly before the glasses ; if they are flat and 
tnmsparent, put them between the talc in the slides^-the 
scales of fishes, for instance, (fee. In making your collection 
of objects, if you wish to fill a number of slides, care should 
be taken to arrange them as near the size of each other as 
possible in the same slider, in order that they may be ex- 
amined by the same power. Minute living objects, such as 
mites in cheese, small insects on vegetables, (fee, should be 
delicately brushed off into the object-box, and shut up ; 
flies and small beetles may be held by the forceps. 

To view the circulation of the blood, <fec., in aquatic insects, 
place them in a small portion of water on a piece of flat 
glass ; two pieces of glass may be made open enough to 
receive any sized objects of this kind, similar to the animal- 
cule apparatus. 

Method of vietaing Animalcula in Fluids, with the 

greatest facility. — The great difficulty of viewing animacula 

in fluids must have been £e\t b^ w\\ wUo use microscopes. 

A drop of water placed on a ^giiece ol ^«a& Wii^ ^ ^^ksoh^l 
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Stttface, and when a high power is used, the animalcula 
are contiDaally getting out of the focus by diving to the 
bottom, and the drop very soon dries up. 

The following contrivance eflfectually removes these ob- 
stacles when the focus of the power in use will admit one of 
the pieces of glass to intervene between the surface of the 
lens and the object. It consists of two pieces of glass fixed 
with a small portion of sealing-wax between them, and left 
open at the top. For viewing animalcula, these pieces 
should be pressed as close together as possible, but for 
larger insects they may be left more open. If a single drop 
of water is taken up by the small spoon at the end of the 
forceps, and spread over the orifice, it will run in be- 
tween the two glasses, by which means the surface of the 
water is rendered perfectly even, and the animalcula are 
distributed more truly, and confined in a more limited space 
whereby their forms and movements are more discernible 
This plan also prevents evaporation from the surface, which 
often dims the lens and perplexes the observer ; a single 
drop of water may be kept for hours in this way, with any 
curious animalcula alive in it. The glasses can be cleaned 
out by introducing a piece of thin writing paper between 
them, and a drop of pure water. By leaving sufficient room 
between the glasses, the larger aquatic insects may be 
viewed ; such as small tadpoles, the ephemera, and the 
water flea. When animalcula and other minute objects 
are viewed with a lens of short focus, the following con- 
trivance is simple and useful ; upon a suitable piece of glass 
describe a circle with white paint ; w hen dry, place the drop 
of water within the circle, and cover it with a very thin 

Siece of talc, the space between the talc and the glass, pro- 
uced by the paint, aflfords sufficient room for the animal- 
cula to move, the talc (if sufficiently thin) otfers no obstruc- 
tion in bringing the object to the focus of the lens. 

Slides for Transparent and Opaque Objects. — You will 
find clear slips preferable to talc in forming the slides for 
transparent objects ; they may be prepared in the following 
manner : take two slips of glass about the size of the ivory 
slides ; then get a piece of writing paper with holes of the 
same size ; wet one side of the paper with gum water, and 
lay the glass upon it, suflfering it to dry ; then place your 
objeetM in the boles, wet the other side m t\ie «a.m^ xKi^\sn&\^ 
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and lay on the other fflasa ; any curious objecta may be 
preserved in this way wiUiout danger of their perishing ; talc 
may be applied, as in the preceding article, for deep powers. 

Opaque Objects may be prepared for examination in the 
following way ; cut a card or piece of stiff paper the sixe of 
the object to be examined ; put a little gum water upon it, 
and the insect will adhere to it, and may be viewed by plac« 
ing it under the microscope, on the stage ; or, bv means of 
the steel forceps, it may be held in the hand. For viewing 
minute opaque objects with a high power, with the body, a 
strong light must be condensed and thrown down upon 
them by means of a lens, but the single power or lens i» 
better adapted for that purpose. A condenser can be 
applied to the microscope, by which means a greater power 
can be used with the body for viewing opaque objects. To 
preserve curious opaque objects, they may be fix^ on some 
slips of glass with gum water, and another glass placed 
over them, cemented together with sealing-wax. 



Active Molecules in Ortjanic and Inorganic Bodies^ disco- 
vered by Hohert Brown, Esq., FM.S., i:c, d:c, — This inde- 
fatigable gentleman, in prosecuting his elaborate researches 
into the vegetable kingdom, was led to infer (from circum- ^ 
stances connected with the investigation of the pollen plants 
suspended in water), that the same active molecules might 
likewise exist in inorganic bodies ; he has not been disap- 
pointed, having succeeded in separating them from almost 
every known substance, such as minerals, glass, common 
dust, soot, ^c. <^c. ; indeed the principal exceptions are oU, 
resin, wax, sulphur, such of the metals as could not be 
reduced to that minute state of division necessary for their 
separation, and finally, bodies soluble in water. 

The process of obtaining a satisfactory view of these 
minute active molecules is exceedingly simple, and is as 
follows : with the head of a pin place a small drop of dib- 
tilled or filtered water upon a slip of glass, then apply the 
head of the pin (again dipped in the water), to the substance 
from which the molecules are to be separated, which is 
effected by a slight friction ; afterwards immerse the head 
of the pin in the water upon the slip of glass, gently agitat- 
iDg it ; tills will occasion the molecules to be transferred to 
the water upon the glass, w\i\.c\v Sa VXi^a. va. ^ «tate to be 



)IX0RO60OPX8. S51 

mbmttted to tlm deep powers of the microscope ; to sepa^ 
rate the molecules from the glass itself, either pound it very 
fine, or gently rub together the unpolished edges of two 
pieces, having previously wetted them — the produce can 
then be transferred to a drop of water. 

The figure of the molecules is spherical ; they are so 
minute, that four hundred millions of them would not occupy 
greater space than a superficial square inch. Their motion 
ts very vivid, and consists, not only of a change of place in 
the fluid, manifested by alterations in their relative positions, 
but also, not unfrequently , of a change of form in the particle 
itself; each molecule appears to revolve upon its axis: in 
fact, the whole of the motions are very similar to those of 
the most minute kind of animalcules inhabiting water. 

Some persons have considered the motion to result from 
the evaporation of the fluid and the action of the breath of 
the observer upon its surface : this is proved not to be the 
case, by covering the water with a thin piece of talc, when 
the motions continue unaltered ; it has likewise been ui^ed 
that these spherical molecules may be hollow, and that the 
motion is produced by the water entering them, thereby 
displacing the air contained in them — were this the case 
the action must soon subside, which does not take place ; 
besides, the molecules are proved to be suspended within 
the fluid, by bringing the surface to the true focus, when a 
variety of irregular particles (distinct from the molecules) 
w31 be discovered, evidently acted upon by exterior causes. 

When it is considered that there is not the slightest dif- 
ference in the general figure of these active molecules (let 
the substance be what it may from which they are separated), 
it will be conceded that their identity gives them a character 
which oiflkes it difficult to prove their figure and motions to 
•be the result of mere chance, exterior mechanical causes, or 
optical delusion. 

Infu$oria, w Animalcula in Vegetable Inftisions. — ^Tbe 
smallest living creatures we are acquainted with are the 
animalcula in fluids ; they afford a wonderful scope for 
inquiry, and nothing is more capable of affording instruc- 
tion combined with amusement, than researches into the 
weorets of nature in the more minute parts of her works, 
and they present to view most surprising wonders hitherto 
umkaown; for who would or could \iave\iA«t^ti^^v»X^>3xv 
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•ing^e drop of water, Uionunds of living creatam.an 
found, moiit of them invisible to the naked eye, and so 
ex r mely minute, that many thous'andfi of them will not 
cover the spnce of a grain of sand ; the littleness into which 
natuie det^cends in these produetions, nevertheless, ofiera 
one of the mr)st agree ible subjects for inslruvtion ani ad- 
miration: for by comparing one of these minute Hving 
Civaiurts i^iih a 'a"g«'r aniraHl, whose appearance is terrific, 
what a disproportion is obt^ei-vable, and what efforts of the 
iro}<gination doe< it not require to conceive the sm illness of 
the parts of t lis minute Hving creature, for ft will nppesr 
they are rarni>hed with as many or more members thnn the 
Itigest animal ! They possess the apparatus necessary for 
the circulation not only of the blooo, but the atmiisphere 
through their bodies, and the patient expeiimens of Pro- 
fe:«sor Ehrenberg, of Berlin, have proved, that these ex- 
ceedingly minute and interesting animals, to whom natural- 
ists (the great Cuvier not excepted) had hitherto denied te 
posseshion of any ehemifying apparatus whatever, asserting 
that they were nourished ami swtained by imbibition or ab- 
so ption, through their entire surface, have no less than 
from four to forty 8ac8 or stomachs. The mode of vt- ri.*)ing 
tliis fact is extremely simple, and consists in the following 
process : a drop of water containing animulcula is to be 
placed on a slip of glass, and a small quantity of solution of 
vegetable coloring matter added to it with a camel-huir 
pencil, the cieatures will feed on this substance, and con- 
sequently distend their stomachs. Another drop of dear 
water must now be placed near the first, and by drawing a 
fine point from one to the other, the animalcula from ihe 
colored drop will escape into the clear drop, where they 
may be examined with facility, and the color of the food 
will enable the observer to count the stomachs. If the ex- 
periment be repeated with another color, the creatures will 
feed a^ain, and other stomachs will be filled in like man- 
ner. Care should be taken that the coloring be purely 
ve&;etable, for if it contain any mineral panicles, the animal- 
cula will die, or at least instantly reject the food, so that 
the experiment will fail. Indigo, carmine, sap-green, are 
found to answer best ; in a word, this little world contains 
objects of the number and variety of which we cannot have 
the smallest idea without the astdstance of the microscope. 
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SquivooaH or Spontaneous Generation, — Equivocal or spon- 
taneous generation, that is, the production of plants without 
seeds, and of living creatures without any other p irents but 
accident and putref notion ; such was the absu.-d opinion that 

Srevailed of the production of the minute living creatures, 
efore the microscope overturned it, by demonstrating, that 
all plants have their seeds, and all animals their e^g*, 
whence the same species are produced. Nothing seems more 
eontrary to reason, than to suppose that chance should give 
being to regularity and beauty, or that it should create living 
animals, fabiicace a brain, nen'es, and all the parts of life ; 
and, as Mr. Baker observes, we may as well suppose that the 
woods generate stags and other animals that mhabit them, 
as that a cheese generates mites without the egg. The 
growth of animals and vegetables seems to be nothing more 
than a gradual unfolding their parts till they obUiin their full 
■lie. Though water, by merely stiinding a few days, will 
be found to contain them, yet they will not be found in any 
degree so numerous as when vegetable bodies have been 
steeped therein, for no linng creatures seem to subsist upon 
water alone ; but when it is stored with their proper food, 
myriads may be found in every drop, of the greatest vaiiety 
in their forms : some are round, some oblong, and others 
tpherioal, and the greatest part of them transparent : mo- 
tion seems to be their greatest delight ; they pervade with 
ease and the greatest rapidity the whole dimensions of the 
drop of water, in which tliey find ample space ; sometimes 
they dart forwards, and at others more obliquely; then 
sgnin in a circle, and though hundreds may be seen in a 
sini/le drop, yet they never strike against one another. They 
differ in their size ; some are barely visible to the eye : some 
so minute as to resist the action of the microscope, and ap- 
pear only as moving points ; of this description is the mo- 
nns ; it 18 so extremely delicate and transparent, as some- 
times to elude the highest magnifying power : some are, no 
doubt, inhabitants of the water, and others turn into small 
flies, and deposit their eggs in any kind of fluid producing 
proper nourishment for their young ; the eggs being hatched, 
they live a certain time in this element, then take wing after 
a complete change in their forms. This may often be ob- 
served, for when they grow to a certain size, of a sudden 
yon will find them gone, and a small race supply their nlace. 
As ibass iafauans, to produce them, are sk ^t^^ax^ Ssl%. 
VOL. n. — 22 
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mmilar nuwner, and as the two following substances may be 
procured without much trouble, and generate the most re* 
markable subjects, we shall describe the necessary pre* 
parations. 

Ifay, — ^The infusion of hay produces the g^atest variety 
of animalcula, and by far the most curious. Twist up a 
little hay, and press it down into a tea-cup, or any other 
vessel ; cover it with water to the top, and if it absorbs the 
water, put fresh in ; in a few days, in summer, a scum will 
appear on the top ; take from tne surface, with the spoon 
at the end of the forceps, a single drop, and place it be- 
tween the glasses ; it will be found to contain extremely 
minute animalcula ; in a few days they increase in size, and 
in about ten days they obtain their full growth. It is im* 
possible to enumerate the. variety that may be discovered 
at different times in this infusion ; the most numerous are in 
the shape of an eg^ ; and with a high power a g^reat num* 
ber of small feet may be discovered, and at the head a 
number of fibrillee, which are continually in motion, creating 
a vortex in the water which brings their prey towards them, 
which may be discerned many hundred times less than 
themselves; they use their legs in running as well as in 
swimming, for by placing a human hair across the water, a 
number of them will be seen running along it We shall 
find another sort in the shape of a sole, without the appear- 
ance of any legs, and many others which are described in 
the following pages. The eggs or spawn may be seen, with 
a high power, attached to any small portion of matter in the 
drop of water. 

Pepper. — Put common black pepper, bruised, into an open 
vessel, enough to cover the bottom ; pour water upon it about 
an inch deep, stir them together when first mixed, and after- 
wards let them remain still. In a few days, in warm wea- 
ther, a scum will appear on the top ; take a single drop from 
the surface, and place it on the glass. It sometimes hap- 
pens, that such multitudes are in a single drop, that it be- 
comes quite opaque ; in this case, dilute it with a drop of 
pure water. 

The following substances produce different descriptions of 
anima\c\i\2k ; senna, Indian w\\ea.l, c?i.V>b^."^e, raspberry -stalks, 
aH kinds of flowers, grasses, &c.\ oa\«a««\,\iT«B., ^A "'isR 



MtO&CMtOOPBfl. 256 

water in wMch flowers have been standing for any length 
of time. 

Bell-shaped Polype. — During all the months in summer, 
a great abundance of these curious insects is to be found 
on the shells of the small water-bnail, duck-weed, and 
other water-plants, and on the larvae of the larger insects, 
in such multitudes, at times, as to appear like a fine 4own 
upon them ; they are extremely minute, and generally fasten 
themselves by their tails in groups of twenty or more, ex- 
tending themselves in every direction in search of food. 

Paste Eels^ — Those who are desirous to be furnished with 
a curious living object for the microscope, should be pro- 
vided with the eels in paste ; they are, after the paste has 
been made for some weeks, so numerous that the whole 
surface of it appears alive, and by taking from the surface 
with a point of a needle the smallest particle, and putting it 
in a drop of water, it will be found to contain a number of 
these minute eels, with a continual regular motion swimming 
about the drop of water. 

Vinegar Eels, — A small eel may likewise be found in the 
dregs of vinegar, that moves much quicker than the above. 

Eels in Blighted Wheat. — These animalcula are not usu- 
ally lodged in such blighted grains of wheat as are covered 
externally with soot-like dust ; but abundance of ears may 
be observed in some fields having grains that appear blackish, 
as if scorched, and, when opened, are found to contain a 
soft white substance. This, examined attentively, seems to 
be nothing else but a knot of threads lying as close as pos- 
sible to each other. This fibrous matter exhibits no sign of 
life, but, upon applying water to it, the supposed fibres 
separate, and prove to be living creatures by motion, at 
first languid, but gradually more vigorous. 

Butterflies and Moths. — We cannot enumerate all the dif- 
ferent sorts of these beautiful insects, and it is impossible to 
describe the variety and splendor of their plumages, sur- 
passing all the magnificence of the richest and most costly 
dress. All the butterfly and moth tribes are bred from 
t)ator|»UanL The number of these Vnse(i\a \& N«t^ %t«a)u\ 
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Linnaens reckoned eight or nine hundred difierent lands, 
some of which are extremely rare, and only found b par- 
ticular places. The legs, antennae, the eyes, in fact eveiy 
part, when examined, afford the highest entertainment 

Dust on the Feathers of a Butterfiy*s Wing. — ^The wmgs 
in themselves are, like the common fly's, transparent, but 
ow^ their opacity to the beautiful minute feathers which 
cover them ; and, examined by the microscope, nothing can 
exceed the beautiful and regular arrangement of these little 
substances, which, by their different colors, serve to paint 
the wing, and by their regular layers, resemble the tiles of 
a house-top. Carefully brush some of the dust off on your 
slide, between two pieces of talc, plice it under the micro- 
scope, and you will be richly rewarded for the trouble taken. 
With a hiffh power and strong light, beautifully prismatic 
colors and lines may be discovered. 

Caterpillars, — ^The caterpillar is one state of the butter- 
fly. If the silk-worm be observed m every stage, from the 
caterpillar to the moth, it will give a correct notion of this 
class in general. 

The body consists of twelve rings, and the changing its 
skin is effected by its withdrawing from the old one as from 
a sheath ; and to accomplish which seems to be the work 
of time, but which they do successively three times before 
they anive at their perfect state. The skins which they 
shed may be viewed by the microscope to much greater ad- 
vantage than the real insect, and are well worth procuiing ; 
one in particular, having four tufts of yellow hairs, and 
covered with smaller ones. These, when examined, appear 
like feathers. 

Insects on the Bark and Leaves of the Ash. — On the bark 
and leaves of the ash and other trees a small insect is found, 
enclosed in a dark spot, not larger than a pin's head ; each 
spot serves as a covering for thirty or forty ova ; which, on 
removing a fine silken covering, may be seen of a scarlet 
color, but extremely minute ; and it is pleasing to see them 
creep out of their cases. 

The Flea, — This well-known insect is covered all over 
with a shining armor, or acaie, curvoxni^'^ yivciXft^^ v^ folding 
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one over the other, with long spikes in regular order ; its 
neck is 6ncly arched ; it has two large black eyes, and a 
pair of horns, or feelers. Its head is very extraordinary ; 
from the front part proceed two legs, and between them is 
its sucker, or piercer, by which it penetrates the skin of 
animals, and draws out the blood. It has also four other 
legs, and when it takes its amazing leaps, it folds the short 
one within the others, and exerting its spring at the same 
time, carries itself to a great distance for so small a creature. 

The Common Fly becomes an interesting object by dis- 
secting it, and placing the different parts under the micro- 
scope, particulaily the foot ; the body is covered with long 
hair, the head contains two large eyes, and is one of the 
most curious objects under the microscope that can be con- 
ceived, for it is found to contain a number of lenses, or eyes, 
and, like the spider, it cannot move its head ; the trunk con- 
sists of two parts, sheathed in the mouth. It deposits its 
effgs in any kind of flesh ; these are generally called fly- 
blows, but if examined will be found perfect eggs ; from 
the eggs proceed minute worms, or maggots, which in a 
few days become flies. 

The Clothes Moth — Many are not aware to what extent 
of mischief this little creature is capable : all kinds of fine 
woollens, furs, and feathers, if not entirely destroyed, are 
rendered perfectly useless in a short time, by this diminu- 
tive enemy. The perfect insect is a* small moth, not so 
large as the common fly, of a pearly appearance, which 
may often be observed to fly out on opening the doors of 
wardrobes, boxes, drawers, &c. In the summer months 
they deposit their eggs in woollen substances, where they in a 
short time become small caterpillars, and immediately begin 
their work of destruction ; they creep into the folds of the 
cloth, and remain undetected till the cloth is held up to the 
light, when it is found as full of holes as if it had been per- 
forated with shot. 

Mculdiness. — All kinds of mouldiness on decayed fruit, 
bread, (fee, the microscope discovers to be exceedingly 
minute plants, bearing leaves, and, in every respect, de- 
veloping the same beauty and regularity a& t.li^k\^\^<& ^ t&x<^ 
tne$, SO0 

22* 
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Mites, <ff., in Seeds, — ^Various species of mites, and other 
curious insects, may be found in the sifdngs of seeds, par* 
ticularly a very peculiar one, in those of the common poppy ; 
this insect is furnished with two fangs of a very formidable 
description, having joints like the claw of a lobster — ^with 
these fangs it seizes its prey and conveys it to its mouth. I 
would recommend every person possessing a microscope to 
provide himself with some of these siftings, which may be 
procured at any of the seed shops. 

Cheese Mites are those minute creatures found in old 
cheese. To the eye they appear like moving particles of 
dust, but the microscope discovers them to be animals, per- 
fect in all their parts, having as regular a figure, and per- 
forming all the functions of life as well as those animals 
which are many million times their size. 

Common Salt, dx, — Place a single drop of water in a 
glass, and put a few particles of common salt in it ; give it 
a gentle heat till the water is evaporated, and you will have 
beautiful crystals, in the form of cubes, Epsom salts in six- 
sided prisms, alum in octagons, crystals of nitre, saltpetre, 
and green vitriol. To obtain crystals of camphor, place a 
drop of spirits of wine on a glass, hold it over a candle ; 
when evaporated, place it on the microscope, and they will 
be seen. 

Microscopic Chem,i^ry. — Another important field of in- 
quiry by the microscope is chemical action. This opens an 
endless subject of investigation of a very rich order ; and 
will probably lead, ere long, in the hands of some talented 
experimenter, to very valuable results. The mode of pur- 
suing this class of observations is very simple. Prepare a 
few pieces of thin and very flat glass, about an inch long 
and three quarters of an inch broad. They may be larger 
or smaller, according as is best adapted to the port-object 
of the microscope to be used. Some of them should be the 
eighth of an inch less every way than the others. A variety 
of chemical agents should be provided in small glass bottles 
with glass stoppers, and a few glass rods about four inches 
long, with a rounded end, for the purpose of taking a small 
drop out of any liquid. T\ieae ^VoxjXiVi^ ka^t in a glass of 
clear water, when they are nol acVxna^^ \jaft^> Vai ^^^sst ^^oas. 
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tbey may be free from any particles of an extraneous sub' 
stance. In experimenting, at the outset adapt the focus of 
the microscope to one of these glass plates. Then, upon 
one of the larger plates of glass, spread thinly any precipi- 
tate or other chemical agent with which you wish to work. 
Lay the glass upon the port-object, and examine leisurely 
the character and form of the substance. Then, upon one 
of the smaller glasses, lay, with a glass rod, a small drop 
of any acid or other fluid with which you wish to act ; and 
haying spread it on the glass, lower it down nearly upon the 
other glass, so that the edges of the upper glass shall not 
reach beyond the imder one ; as the upper glass, when once 
brought in contact, should never be disturbed. The two 
substances will thus, by pressure, be reduced to one uni- 
formly thin film ; and the action which takes place may be 
very accurately investigated. 

For instance, let the first glass receive a very minute 
portion of the carbonate of copper, and the upper glass a 
drop of nitric acid ; on contact, the carbonic acid of the 
carbonate will be seen coming away in globules, whilst the 
carbonate of copper breaks down and disappears. The 
field is gradually occupied with a solution of nitrate of cop- 
per ; and this is seen to crystallize in minute rhombic 
crystals. Lift up the upper glass, and add a small drop of 
ammonia, and slip down the glass again ; the crystals of the 
nitrate disappear ; a new combination takes place, and you 
see the beautiful foliations of the nitrate of ammonia inter- 
spersed with groups of the still more beautiful prisms of the 
deep blue ammoniuret of copper. Or, instead of the am- 
monia, add muriatic acid ; the nitrate is changed into a grass 
green solution of the muriate of copper, which crystallizes 
m bundles of spears shooting in all directions across the 
field of vision. 

These phenomena may be multiplied to any extent by the 
use of the numerous chemical agents to be obtained. Iodine 
presents an endless variety of aspects in combination with 
diflSBrent agents. The crystallization of hydriodate of 
potass is very beautiful, if a drop of the solution is put on 
a glass. Put on the other glass sulphuric acid. When 
brought in contact, the acid takes the potass, and forms 
crystals of the sulphate of potass, and the iodine is de- 
vdoped both in solution, which passes oil by e^N^'^c^'raXksi^.^ 
Bad m the ery$talUne form of the subsUace \\aftM. K%^iiKDL\ 
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combine solution of iodine with solution of sulphate of soda. 
The alcohol in the solution of iodine takes part of the 
water from the soda, and the rest of the sulphate of sods 
immediately crrstallizes in prisms. The iodine, deprived of 
the alcohol, is developed in cherry red drops of liquid and 
in dark rhombic cry stalls. In fact, in the endless variety 
of objects that can thus be brought before the* ^e^ both 
the young student and the scientific chemist will find at once 
a means of amusement and of deep analytic investigation of 
the most fascinating and important kind. Evaporation or 
boiling may be carried on in the same way by extending 
one end of the glass over the port-object, and placing under- 
neath it a small spirit-lamp, so that even the changes ind- 
dent to this state may also be examined. The observatioiis 
made by examining the effect of chemical agents on the 
juices of plants, offer a subject of very great interest and 
importance. 

but the examination of chemical action may be carried 
still further by the application of the galvanic battery under 
the microscope. A small battery of thirty plates, two inches 
squarv*, is sufficient for the purpose. Place any chemical 
agent, as liquor potassse, on one glass plate ; use a low power 
in the microscope to prevent vapor gathering on the lens, 
owing to its nearness ; and then ^uide the two wires near 
to each other in the drop of liquid. The oxygen wUl go to 
one pole, and the potassium to the other. The dendritic 
foliations that form at one pole and grow out towards the 
other, in ammonia and nitrate of silver and other agents, 
are very beautiful. The effect visible in albumen, the white 
of eggt is very interesting. It has long been observed that 
albumen coagulated on the application of galvanic power; 
the microscope shows quite distinctly what this coagulation 
is. Albumen is a vesicular structure. The action of gal- 
vanism is to burst these vesicles, and draw out the liquid 
contained in them to one pole, while the vesicles all shrink 
up towards the other ; and their approximation gives the 
character of whiteness and solidity that appears. The 
arrangement of these vesicles, and the nerves or bands along 
which the cellules are arranged, are easily distinguished be- 
yond the possibility of mistake. 

To these observations may be added, the examination of 
various crystallizations in poVam^^ \\^\il. Between the 
redecUDg mirror and tlie port-o\>\^X \aa«s\. «» ^^J»Xfe ^ \k«l- 
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maline, so that the condensed h'ght of the mirror he thrown 
upon the object through the tourmaline. This polarizes the 
light received. Then, above the eye-piece, lay another plate 
of tourmaline. This serves as the analysing plate for per- 
ceiving the changes produced by the polarized light. Many 
crystals so observed, as sulphate of potass, (fee, exhibit the 
most beautiful coloring, according as the upper plate of 
tourmaline is turned roimd on its axis. Some crystals, as 
nitrate of potass, exhibit these colors without the upper or 
analysing plate. The lamina of the crystal itself, as is the 
cam with the mineral called iolite or dichroite, serve to po- 
larize the light passing through it, and to make it visible. 
Instead of the upper plate of tourmaline, an analysing prism 
of Iceland spar may be used, which exhibits these colors of 
polarized light with still greater softness and perfection. 

Now, simple as are these means of observation, so pre- 
sented to our notice, they will serve very widely to extend 
our range of philosophical inquiry. The small port-object 
of the microscope becomes a very effective chemical labora- 
tory, where phenomena connected with chemical action may 
be examined with an accuracy quite impracticable in larger 
masses ; and for the purpose of analysing unknown sub- 
stances, innumerable experiments may be carried on in a 
short time where the quantities are comparatively insignifi- 
eant. A door is thus opened into the arcana of nature, 
which the man of truly scientific mind has only to enter, and 
he will be gratified by an intimate observation of phenomena, 
eonnected even with results which are, on the great scale, 
quite familiar to him, that he will view with unfeigned sur- 
prise. A microscopic acquaintance with the minute aspect 
of chemical changes will bring him into nearer intimacy with 
substances that he has long known, and guide him to con- 
clusions which have hitherto only worn the dark character 
€i conjecture. 

A few other similar experiments may be mentioned. 

1. Add sulphuric acid to common salt or muriate of soda ; 
or to carbonate of ammonia. 

2. Add suiphuric acid to bichromate of potass or muriate 
of soda. The result is crystals of sulphate of soda and 
potass, with chloro-chromic acid. 

3. Add acetic acid to bichromate of potass. The crys- 
tallization of the bichromate takes place vd Ne.T^ V^ft».^\kE»L 
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4. Add sulphate of alumina and potass to muriate of co- 
balt. The crystals of the alum form in great perfection. 

6. Add acetic acid to nitrate of copper. The biperacetate 
of copper forms slowly, and crystallizes in great beauty. 

6. Add terrocyanate of potass to sulphate of iron. 

7. Add nitrate of potass or aqua potassae to sulphuiie 
acid. The sulphate of potass forms in solution. Raise the 
upper glass with a knife the smallest degree, and let it £all 
again ; the crystallization is instant. 

8. The smallest drop of any liquid containing lead maybe 
examined by the usual tests for lead ; and wine may, in the 
same way, be tested in a drop not bigger than a pin's p<Hot 

9. The bin-iodide of mercury is a beautiful crystal, and 
open to a variety of experiments. 

1 0. Investigate the comparative purity of successive crys- 
tallizations of nitrate of potass. 

In fact, eveiy combination or decomposition which can be 
effected in the retort, may be carried on as easily on the 
port-object of the microscope, and the action more accu- 
rately observed than in any other way. A little of the ma- 
nual facility and ocular keenness which are acquired by 
practice being all that is needful ; and this is speedily at- 
tained. 

The Works of Art and Nature compared together, — Upon 
examining the edge of a very sharp razor, it will appear as 
broad as the back of a knife, and full of notches. The 
point of a small needle, though extremely fine to the naked 
eye, will appear through the microscope full of holes and 
scratches ; but the sting of a bee, viewed with the same, 
will appear beautiful, without a flaw or blemish. A piece 
of fine muslin or lawn appears like a coarse lattice, and the 
threads like ropes ; the same with fine lace ; but the thread 
of a silk- worm, or the web of a spider, will appear perfectly 
smooth. The smallest dot made with a pen appears a vast 
irregular spot, rough and jagged. Thus sink the works of 
art ; but in those of nature, even in her meanest productions, 
nothing will be found but beauty and perfection. 

What we know at present of things near and familiar is 
so little, that there remains a boundless space for our in- 
quiries and discoveries in the works of nature, and the more 
we inquire into them, t\\e iftOT^ cATCk\>x^Vi<%w%ive and just 

will be our ideas of the poN?eT, mft^oxxi, wcA. ^^^^kAg^sw^^ 

the Dehv, 
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A List of the Principal Objects which afford the highest enr- 
tertaintnent and instruction by the Microscope, 

Animalculse of all kinds, particularly interesting. 
Ants' heads, legs, wings, and eggs, proper subjects. 
Anise-seeds, curious, when seen through a microscope. 
Ash-branches, cut transversely. 
Apricot-skin, cut very thin, downy side upwards. 



s, sting of, a pretty object when magnified. 
Birds' small feathers, down, vermin, seed, <fec. 
Blessed thistle seeds, an interesting object. 
Bread, when mouldy, appears like a forest. 
Blood, human, and of animals, full of transparent globules. 
Bones, burnt, or shaved off nicely, very curious. 
Briar leaves, a particularly interesting object. 
Bugs, the coat, head, &c., of very small ones. 
Bloom on plums and grapes, nothing but animalculse. 
Beans cut in thin slices transversely. 
Butterflies, every part wonderful and delightful. 
Beetles of every description, their wings, legs, <fec. 
Beard of wheat, rye, barley, &c. 

Cod-fish, milt of — Claws of insects. 

Crystals of salt — Corals, small pieces of. 

Cork, small shavings of, numberless cells therein. 

Circulation of the blood to be seen in the limbs of small 

crabs. 
Circulation of the blood in the tails of shrimps and legs 

of small spiders. 
Circulation of the blood in the wings of grasshoppers. 
Crickets' legs, feelers, skin, (fee. — Centipedes' legs. 
Cherries, skin of the fruit — Currants, skin of. 
Cotton, small pieces of. 

Chemical preparations, colored fluids, very interesting. 
Crystallized cinnabar. 
Copper ore. 

Dandelion, seeds and down of, exquisite. 
Decayed fruits, very interesting subjects. 
Damp mouldy leather, resembles a thicket oi \x%^. 
J!}0>9m affytUben, and akin, very bea\it\i\i\. 
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Down of peaches, and quinces, and other fniits^ 

Down of bean shells and lupin shells. 

Derbyshire spar, very small pieces of. 

Diamond dust, and the duMt of other precious stones* 

Deul, small shavings of. 

Earwigs' claws, wings, leers, and the insects that infest thenL 
Eels, in paste and sour vwegar, very curious. 
Elm, root of. 

Fruits, rind of. pared very thin. 

Fleas, very small ones. 

Flies* heads, wings, legs, feelers, Ac. very proper. 

Farina of flowers and plants, also of butterflies. 

FlHkes of snow — Frost-hoar from windows, <fec. 

Flint and steel, small particles from the collision. 

Flour, mites in. — Fur of animals. 

Feathers of small birds, downy part very curious. 

Fish, the tails and fins of very small ones, stickleback, in. 

Fish hkin, and fibres of crabs resemble fine linen. 

Fislies* eyes, teeth, brain, gills, and transparent shells. 

Flowers, thin leaves of, very interesting. 

Flowers of grasses, com and fruits. 

Gooseberries, thorns and skin of. 

Gnats* heads, wings, and legs, very beautiful. 

Grasshoppers' head, legs, and various parts of the body. 

Glow-worm, under part very beautiful. 

Garnet sand. 

Hairs of the head, of hogs, cats, mice, and other animals. 

Hairs of plants, fruits, leaves, seeds, &c. 

Hail-stones. 

Hornet*s Wings, skin, sting, <fec. 

Ice-plants, very beautiful. 

Ice, small pieces of. 

Insects of all kinds, if small, proper objects. 

Insects* eggs, nests, &c. 

Lizards, very small ones, all parts proper objects. 
Limbs of small shrimps, and ac^osA^^^ aimnals. 
Lemon, the peel sliced very \3bm, tawSl iraeX «(aXNx«QK«^sni^^. 
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Iawb, fine, when magnified, like coarse lattice woAl 
liadybird's wings, head, and feelers, very fine. 
Lice, animal and vegetable, good objects, 
linen, very fine, snmll pieces of ditto. 
Lead, sulphuret of. 

Ifites in cheese, and mites in flour. 

Mosses of all kinds, very carious, also moss-seed. 

Mould on bread, paste, leather, casks, &c., good. 

Milt of cod and other fishes. 

Mandibles of insects, very curious. 

Mushrooms, truffles, puff-balls, funguses, Ac* 

Nettles, stings of, very interesting objects. 
Nectarine, the downy skin, cut very thin. 
Needle antimony. 
Native gold. 

Orange peel, extreme thin slices. 
Ditto, the fine skin of the sections. 
Ditto, the fruit cut transversely very thin. 
Oyster, the clear liquor of, very curious. 

Paste when sour, variety of eels to be found in. 

PrinceVfeather seeds, divided. 

Puff-balls, thin coat of, also the powder from. 

Plants, all transparent ones. 

Parsley seeds, very curiously ribbed. 

Plantain, and all small seeds divided. 

Pears and apples, cut transversely or longitudinally. 

Peaches, plums, and other wall fruit, skin cut thin. 

Palm leaf. 

Rose flower, and bush leaf, very beautiful. 

Rind of most fruits and vegetables, cut thin. 

Rasor, edge of the sharpest, when magnified, full of notches. 

Ribbon, small pieces of. 

Sponges of all sorts — Salts, crystals of. 
Sweet-briar leaves, very interesting. 
Sage leaves, resemble a coarse rug or carpet. 
Sand, small particles of, very pretty. 
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Spiders* beadi, legi, ohwi, 6ggB» irebi, ttldflie ittMoll Alt 

infest them. 
Silkworms, webs, and all parts of ihm body, owioiis. 
Stiugs of insects, very interesting objects. 
Spiral proboscis of the butterfly, ditto. 
Strawberries, outward skin of, very intereatinff objects. 
Skin of the human body, Teij thin ilioes of, ditto. 
Silk, small pieces of.^ted flliags, ditto. 
Silver, native. 
Skin of a melon. 

Thorns from sweet briar, or rose bushea. 
Thistles, the down and seeds of small ones. 
Trees, bark of, and rind of yoni^ branohea. 
Trasparent stones, pebbles, >gatai» Ac 

Vmegar, stale, animalcula to be seen in. 
Veined woods, fine shavings of, very coiioiUL 

"^ngs of all small insects, very pretty and proper. 

Water stagnant, abounds with ammalcula. 

White poppy seeds, whole or divided. 

Wheat, tuft on the embryo grain, beautiful. 

Worm-wood, cut transversely, ditto. 

Wasps, every part of, truly interesting. 

Wood lice, legs of, <fec. — ^Worms of all kinds. 

Water insects, very interesting objects. 

Webs of spiders, silkworms, ac. 

Wood, very thin shavings of. 

Walnut, root of. 
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iViimerai Frame (Fig. 761) consists of a strong franie with 
a handle, having twelve wires passing through the frame, 
on each of which arc twelve balls, a black and a yellow 
one alternately ; designed ta give children a distinct idea of 
numbers and their cumbinalioiL 

Price, with 144 balls, 88 Cts. 



y 



Gmmetrical Solid».^F]gs. *I62to11d, next page.) — This 
apparatus consists of a set of tTvelve solids by which the 
fundaroentHl principles of geometry may be illustrated ; im- 
portant in the course of education for giving" a clear idea of 
the science. They consii^t of— 1 , a cylind<:r ; 2, oblique 
cylinder ; 3. triangular prism ; 4* six sided prism ; 5, sphere i 
6, oblate spheroid : 7, prolate spheroid ; 8, hemisphere; 9, 
cone : 10, pyramid ; 1 1, frustum of a coue \ VI ^ (t^a&tjasa. ^iS. 
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JHmeied Com.— (Fig. 774.)— The dissect- 
is used for ulustrating the conic 
It u fonned of a cone of hard 
. cnt in parts representing these see- 
as the ellipse, parabola, hyperbola, 
wbich may be put together by short pins in 
the parts forming the complete cone. 

Price, $1.26. 




Trumpet, or Ear Trumpet. — (Figs. VY5 to Y79.) 
— ^The hearing, or ear trumpet, is for the purpose of col- 
leotiiig the rays of sound by reflection, and conveying them 
to the ear. It may be considered as a reversed speaking 
tmmpety with which it generally corresponds in form, 

Fig.77S. 

Fig. 778. 




ihouffh, for the sake of portability it is often curved ; they 
are ubo recommended of a parabolic figure having the apex 
of the paraboloid cut o£f, and the mouth of a small tube 
imertea in the focus, to convey the sound concentrated at 
tbst point to the auditonr organ. Various other forms are 
adopted in practice ; and of late, flexible India rubber tubes 
iatmd aver a spiral wire (Fig. 780^ \iay« \)^ii\ira<Qi^>sNc^ 
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use, having a corneal month-piece of ivory, horn, or metal, 
at one extremity, and a small tube of like material, to be 
applied to the ear. A tmmpet of this kind may be wed 
advantageously, not only for remedying the defects of besr* 
ing, but for assisting the observer to collect feeble and dis* 
tant sounds. Price, Figs. 775, 776, 778, 779, Sl.26. 

" Fig. 777, - . tLOO. 

" Fig. 780, - • S2.25. 

Breast Pump and Cupping Pump. — ^An apparatus for 
effectually drawing the breast is represented in Fig. 781 ; it 
consists of a globular glass with an open bottom made of 
the form of the breast, having a small neck with a brass 
cap and valve opening outwards, to which is attached by a 
screw, a small air pump, by which the air is rarified, sod 
the milk in consequence flows out To use, hold the instm- 
ment upon the breast with one hand, observing that the end 
of the small pipe is turned upwards, and the small hole in 
the brass cap covered with the thumb ; then work the handle 
until the milk begins to flow, and continue occasionally to 
pump until the glass is sufficiently full, when by removing 
the thumb from the hole the glass will come off. 



fig. 781. 
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For Cupping the same pump is used, with a glass or 

glasses of a form represented in the cut (Fig. 782). For 
ry cupping, where it is required to produce a greater flow 
of blood to a particular part, than is usual, the manner of 
using is the same as the breast pump ; the glass being placed 
upon the part to be affected and the handle worked ; the 
blood is thus urged into the small arteries and veins, so si 
to produce a considerable redness under the cupping glass, 
at which place the skin is also much elevated and rather 
inflamed. When blood is to be drawn the glass is first used 
and the scarificator applied Vrnm^YdX^V^ ^ft«r its removal ; 
the glBBB being fixed ags^ on i^e laxn^ %vA. voi^Nsil^. ^^B«a 



1 the blood has flowed freely. Several glasses and scari- 
sators are frequently used at the same time. 
The Scarificator is an instrument in which some sixteen 
' ^*=^7 lancets are placed, and when applied to the 
Nil tlie whole number of lancets contained in it are by 
leaos of a strong spring pushed suddenly into the part to 
) capped, to the depth at which the instrument had been 
peviously regulated. 

Price, breast pump in neat case lined with 

velvet, - - . - I 6.00. 

'^ brass pump and three cupping glasses, $ 9.00. 
'• " " and scarificator, $14.00. 
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PARTICULARS 

or A SKT or 

PHILOSOPHICAL APPARATUS 
FOR $50. 

Fig. 117, five inch terrestrial globe, $1.25 ; Fi^ 762 t6 
778, set of twelve geometrical solids, $1.25 ; Fig. 761| 
nameral frame, 88c. ^.38. 

Optics, — ^Prism, 38c. ; Fig. 699, color blender, $1 ; ka- i ^^ 

leidoscope, 12c. ; multiplying glass, 38c. ; magic lantern and | 

set of twelve sliders, 4;1.25; concave and convex mirrors, / 

four inch diameter, 11.25 ; Fig. 746, microscope, $1 ; con- ^ 

cave and convex lenses, 50c. $5.88. ^ 

oC 

Pneumatics. — Fig. 182, single barrel air pnmp and re- -° 
ceiver, $7; 191, hand and bladder glass, 75c.; 211, air 
shower, 75c. ; 195, pressure glass, 75c. ; 197, Magdeburgh 
hemispheres, $4 ; 248, syphon, 38c. $13.62. c; 

q 

Electricity. — Fig. 286, nine inch plate electrical machine, 
$6.50 ; 276, Leyden jar, 75c. ; discharger, 25c. ; 297, elec- 
trical bells, $1.25 ; 300, pair of image plates and pith images, 
$1.25; 305, long hair man, 75c.; 320, swan, 50c. ; 318, 
revolving flyers, 50c. $11.75. 

Galvanism and Magnetism. — Fig. 391, galvanic battery, 
$2.50; 424, electro-mngnet, $1; 426, magic circle, $1; 
410, horse-shoe magnet, 50c. ; iron rods and filings, 25c.; 
magnetic needle, 38c. ; magnetic fish, 25c. $5.88. 

Chemistry. — Fig. 484, two glass retorts, 56c. ; 483, one 
matrass, 25c.; 482, two flasks, 12c.; 514, retort stand, 
$1.25 ; 511, spirit lamp, 75c. ; 481, one bell glass receiver, 
50c. ; one stoppered glass jar, 38c. ; 525, one bell glass 
receiver with cap and stop-cock, $1.75 ; pipe, jet, and gas- 
bag, 88c. ; 508, blow-pipe, 38c. ; 509, nest of crucibles, 6c.; 
512, mortar, 50c.; 504, air thermometer, 12c.; 494, funnel, 
15c. ; 502, two test tubes, lOc, ^%*\^ ^«Afta and weights, 
#i.75; 238, hydrometer, 50c. Vl^.V^. V. 
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APPROVED SET OF 

PHILOSOPHICAL APPARATUS 
FOR THE SUM OF $150. 

Fig. 150, set of five boxwood balls for collision, |1 » 
145, pair of glass plates for attraction of cohesion, |(1.50> 
148, set of tubes for capillary attraction, 50c. ; 123, planeta- 
rium, «Y.50. $10.50. 

Optics, — ^Fig. 731, magic lantern and 12 comic sliders, 
|8 ; 751, compound microscope, $4; 702, camera obscura; 
$3.50 ; 698, prism, $1 ; 699, color blender, $1 ; kaleidoscope, 
50c. ; set of lenses, 1| inch diameter, $1.25 ; concave and 
convex mirror, 5 in. diameter, $2.25 ; multiplying ghiss, 50c. 

$22.00. 

Electricity. — Fig. 272, electrical machine, with 6 inch 
cylinder, with knob, two chains, and box of amalgam, $12: 
276, Leyden jar, $1.25 ; 277, discharger, $1.25 ; 296, bells, 
$2.00 ; 300, pair of image plates and pith images, $1.25 ; 
302, one dozen pith balls, 25c. ; 305, long hair man, 75c. ; 
816, horsemen, $2.50 ; 320, swan, 50c. ; 322, syphon and 
bucket, $1 ; 335, luminous spiral tube, $2. $24.75. 

Pneumatics, — Fig. 183, single-barrel air-pump, with bell- 
receiver, $12 ; 191, hand and bladder-glass combined, 75c. ; 
211, air shower, 75c. ; 212, mercury cup, 75c. ; 195, pres- 
sure glass, 75c. ; 197, Magdeburgh hemispheres, $4 ; 200, 
fountain, $4; 206, bladder and weights, $1.75 ; 218, bell, 
$2.25. $27.00. 

Hydrostatics, dc, — Fig. 248, syphon, 75c. ; 102, spirit 
level, $1 ; 238, hydrometer, 75c. ; 259, hydrostatic bellows, 
$5 ; 252, lifting pump, $3. $10.50. 

Galvanism and Magnetism. — Fig. 400, Grove's battery, 
with apparatus for the decomposition of water, charcoal 
points, dbc, $12 ; 391, pot battery, $2.50 ; 424, electro- 
toMgaet, $1.50; 426, magic circVe, %\ .lb \ \^1 , -^qsr^^^ ^>m^ 



75c. ; 469, magneto-electric machine for shocks and sparks, 
$9.50 ; 410, magnet, 75c. ; 418, star plate, 50c. ; 6 inch 
magnetic needle with mariner's card, $1. $30.25. 

Chemistry,— Fig. 514, retort stand, $1.50; 511, spirit 
lamp, 75c. ; 482, three flasks, 25c. ; 484, three assorted re- 
torts, |1 ; 489, one receiver, 38c. ; 483, one matrass, SSc. ; 
522, pneumatic cistern, $2 ; 481, two bell glasses,* quart 
and half-gallon, $1.25 ; stoppered gas bottle, half-gallon, 
63c. ; 525, bell gloss, with cap, stop-cock, jet, pipe, and gas 
bag, $2.75; 540, gas pistol, 39c.; 508, blowpipe, S8c.; 
500, dropping tube, 38c. ; 494, funnel, 15c.; 512, mortar 
75c. ; 507, evaporating dish, 38c. ; 509, nest of crucibles, 
10c. ; 495 grade measure, 63c. ; 237, scales and weights, 
$1.25 ; 493, two precipitating glasses, 31c. ; 502, three test 
tubes, 15c. ; 504, air thermometer, 19c. ; Torricellian tube, 
75c.; 555, pyrometer, $3.50 ; 552, conductometer, $1.75; 
556, condenser, $1 ; 542, eolopile, 38c. ; 543, boiling glass, 
50c.; 560, Wollaston's steam apparatus, $1.50; 540, hy- 
drogen gas pistol, 38c. $25.59. 

Total, $150.00. 

Or, with the addition of the following, $250. 

Figs. 154, 155, 156, and 158, set of mechanic powers, 
$16; 147, four and a half inch surveyor's compass, $14; 
180, double barrel air pump, in place of single barrel air 
pump, $22,50 ; 208, piston weight lifter, $6 ; 260, vessel 
for spouting fluids, $4 ; 267 or 270, plate electrical machine, 
in place of cylinder electrical machine, $25 ; 536, compound 
blow pipe and pneumatic cistern combined, in place of pneu- 
matic cistern, $8 ; 733 and 740, superior magic lantern and 
set of astronomical sliders in place of magic lantern and 
comic sliders, $35 ; 604, barometer, $10. 
23* 



APPROVED SET OF 

PHILOSOPHICAL APPARATUS 
FOR $600. 

Fig. 144, inertia apparatus, |1.50 ; 145, pair of platfs 
for attraction of cohesion, $1.50 ; 148, set of tubes for 
capillary attraction, $1 ; 150, set of five ivory balls for col- 
lision, $1.25 ; 153, 154, 155, 156, 157, set of mechanical 
powers, $35 ; 123, planetarium, 17.50 ; tellurium, $6.50 ; 
95, quadrant, $15: 92, surveyors' compass, $20; two 
pole surveyors' cham, $1.25. $90.50. 

OpUcs. — Fig. 698, large prism, $1.50; 699, apparatus 
for the recomposition of light, $1 ; set of four lenses, two 
and a half inches diameter, $6 ; multiplying glass, 50c. ; 
694, 695, 696, 697, set of four eye models, $13 ; 702, 
camera obscura, $3.50 ; 701, cosmorama and twelve views, 
$4.25 ; pair of six inch mirrors concave and convex, $3.50 ; 
752, large compound microscope, $19 ; 733, magic lantern, 
$15 ; 740, set of astronomical sliders for the magic lantern, 
$20 ; six comic sliders for magic lantern, $7.50 ; sliders re- 
presenting blooming carnation, $1.25 ; death on the pale 
horse, $1.25. $94.75. 

Meetricity, — ^Fig. 270, twenty inch plate electrical ma- 
chine with mahogany frame, $38 ; 276, Leyden jar, $1.25 ; 
277, discharger, $1.25; 291, battery of four quart jars, 
$6.60 ; 281, quadrant electrometer, $'l.25 ; 275, msulating 
■tool, $3 ; 296, bells, $2 ; 300, plates and dancing images, 
•1.26; 294, magic picture, $1.75; 305, long hair man, 
76c. ; 302, one dozen pith balls, 25c. ; 316, orrery, $2.50 ; 
814, horsemen, $2.50 ; 332, aurora tube, used also as 
guinea and feather tube in pneumatics, $6 ; 335, spiral 
tube, $2.50; 337, luminous word, $3; 322, bucket and 
ayphon, $1 ; 845, pistol, $3 ; 341, fire house, $4. 

$81.75. 

FneumaUcB. — ^Fig. 177, best lever air pump with maho* 
0Kay tnme, $70; 188, bell Tecevvet^ 4^ *, ^V'l ^ <v^^ tftsj^ 
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receiver, $2.50 ; 217, plate with slide rod, 12.50 ; 101, hani 
and bladder glass, 75c. ; 211, air shower, 75c. ; 212, mer- 
cury cup, $1 ; 195, pressure glass, 75c. ; 196, bolt head 
experiment and Jar, $1.25 ; 197, Magdeburgh hemispheres, 
$5 ; 200, founUin, t5 ; 208, weight lifter, $6 ; flexible tube, 
$2 ; 214, globe to weigh air, $1.75 ; 219, bell, |(2.50; 222, 
Tor- icellian experiment, $3.50; 225, freezing apparatus. 4sl .75; 
228, flint and steel in varuo, |(5 ; 235, water hammer, 7oe.; 
185 or 186, condensing apparatus with jets, revolving jet, 
air gun barrel, (fee, $13.50. $128.25. 

Hydraulics and ffydrastatics, — 248, syphon, 75c. ; 249, 
Wirtemberg syphon, 76c.; 102, spirit level, $1; 238, hy- 
drometer, 75c. ; 250, Tantalus cup, 92 ; 252 and 258, lift- 
ing and forcing pump in frame, SlO; 255, instrument to 
show the rise of water to its level, intermitting springs, Ac, 
•7.50 ; 259, hydrostatic bellows, f 5 ; 260, vessel for spout- 
ing fluids, f 5. 832.75. 

Galvanism, Magnetism, c^c— 400, Grove's battery, twelve 
series, large siase, with glass vessel for collecting gas ; 402, 
charcoal points, Ac, Si 8; 391, cylindrical pot battery, 
$2.50: 424, electro-magnet, Si. 50; 426, magic circle, $1.75; 
427, iron rod supported in air, S2 ; 407, powder cup, 75c.; 
431, CEi-sted*s experiment, 83.50: 432, galvanometer, 
S3. 50 ; 428, magnetizing helix, $2.50 ; 449, wheel engine, 
S6.50; 452, beam engine, Sl2; 410, horse-slioe magnet, 
81; 86, mariner's compass complete, $2.50; 418, sttir 
plate, 50c. ; 418, revolving armatuie, $1 ; 418, Y armature, 
50c. ; 416, cross bar armature, 75c. ; soft iron rods, links, 
filings, 25c. 860.50. 

Chemistry, — Figs. 484 and 485, six glass retorts, assorted 
sizes, three of them stoppered, $2.25 ; 489, two receivers, 
75c. ; 483, two bolt heads, 68c.; 482, six flasks, 50c. ; 481, 
three bell glasses, one quart, one half gallon, and one gallon, 
S2.25 ; one stoppered do., half gallon, $1 ; two wide mouth 
glass jars with stoppers, for receiving gases, $1 ; 487, iron 
retort, $2 ; eight feet of small lead pipe, 50c.; 514, retoit 
stand, $1.50 ; 51 1, spirit lamp, 75c. ; 499, glass tubes, 25c. ; 
493, three precipitating glasses, 50c.; 494, funnel, 15c.; 
495, graduated measure, 63c. ; 502, six test tubes, 31c. ; 
604, air thermometer, \^c.; TomcfcX^xi \x^»%\\ ^<\Q^tLest 
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of emdbles, 10c. ; two evaporating dishes, 72c. ; 512, mor- 
tar, 8 1 ; 536, compound blow pipe with pneumatic cistern, 
S8; 525, bell glass wilh cap, two stop-cocks, union, jet, 
pipe, and gas bag, $4 ; 408, blow pipe, 38c. ; 539, hydro- 
gen generator, $5 ; 540, hydrogen gas pistol, 38c. ; 541, 
tar balloon. Si. 25; 542, eolopile, 88c.; 547, pulse glass, 
50c. ; 548, boiling ghiss, 50c. ; 546, flameless lamp, $1.50; 
552, conductometer, 91.75; 555, pyrometer, $3,50; 556, 
condenser, $1 ; 559, Marcett's steam boiler, $15 ; 560, 
Wollaston's steam apparatus, $1.50 ; 549, chryopherus, 
tl.75 ; 572, Woulfe's bottle, |1 ; bent glass tube, 25c. 

$79.81. 

MeteorologicaL — Fif^. 604, barometer, $10; 587, ther- 
mometer with Fahrenheit and centigrade scales, $1.50 ; 591, 
day and night register thermometer, $4 ; 619, Mason's 
hygrometer, %5 ; 622, conical rain gauge, $2.50. $23.00. 

Set of minerals, 144 specimens, arranged in three trays 
&nd mahogany box with lock, $12 ; set of geometrical 
solids, $1.25. $13.25. 



Or» wilh the addition of the following, $1000. 

Fig. 130, astronomical telescopy $65 ; 757, solar micro- 
scope, $50; 99, theodolite, $100; 176, Atwood's appara- 
tus for laws of falling bodies, $100; 168 to 174, whirling 
table and apparatus, 1(75; 455, bell engine, 12.00. 

vol.. ir. — 24 
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latic microieope, Wf 

aatic telescope, 177 

molecales, 250 

T, 66 

loons, 89 

trmometer, 68 

ic, 68 

e's rotating batteiy, 26 

.tas lor detecting poisons, 

tos for detonating gases, 

tos for specific heat, 92 
z insects, 246 
ires for magnets, 9 
al magnet, 5 
Needle, 7 
imical riiders, 218 

's spnr wheel, 21 
kgnets, 5 
3ter, 116 
»ter scale, 117 
glasses, 64 
mjgine, 31 
igine, 34 

us apparatus, 76 
MS receiver, 60 
I screw, 76 

■eflecting polariscope, 198 
ipes, 70 
upe and pneumatic cistern, 

>ad,61 

; glass, 91 

sal lenses, 169 

»1 sliders, 221 

last thermometer, 112 ^ 

lagneto-electric machine, 

\ thermometer, 69 
pnmpf270 



Bnlb tabes, 108 

Calorimeter, 97 

Camera lacida, 189 

Camera obscnra, 186 

Chemical analysis, 106 

Chemical apparatus, 60 

Chemical fomace, 73 

Chemical tongs, 75 

Chryophoms, 91 

Circular front barometer, 120 

Circular magnetic coil, 15 

Claude's black glass mirror, 193 

Claude's Lorraine glass, 193 

Cloth prover, 173 

Color blender, 183 

Comic sliders, 221 

Common thermometer. 111 

Comparative scales, 111 

Compound blow-pipe, 82 

Compound horse-shoe magnet, 6 

Compound prism, 183 

Condensation of eases, 103 

Condensation of liquids bj mix- 
ture, 101 

Conductometer, 93 

Conductors for magnetic machine, 
54 

Conical rain gauge, 142 

Connectors, 76 

Cooper's lamp furnace, 72 

Cooper's mercurial tube, 75 

Cosmorama, 185 

Crucibles, 70 

Culpepper's microscope, 234 

Cumming's statical tbermometmr, 
147 

Cupping pump, 270 

Cylindrical ram gauge, 143 

Daguerreotype camsrsLi ItS 
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DsTj's tmSetw lamp, 90 
Diiy and uight thermnmeter, 113 
Deflogratiug jar and spoon, 89 
Deflagrating ladle, 90 
De la Rive's ring, 11 
Differential thermometer, 128 
Dipping nee<lle. 7 
Dissected cone, 269 
Dissolving views, 214 
Distillation and condensation, 

102 
Di>uble convex lens, 179 
Double eye-glasses, 160 
Double lens eye-glass, 171 
Double refraction by mechanical 

force, 199 
Double refraction bj unequal 

heating, 200 
Downwanl conducting power of 

fluids. 95 
DiHughtsinau's camera, 187 
Drying tubes, 109 
Dr. Black's furnace, 74 
Dropping tube, 67 
Dr Bird 8 inversor, 39 

Ear trumpet, 269 
Electro magnet, 13 
Electro-mngiietic globe, 20 
Electru-nmgnetic iiistnim., 11 
Electro- magnet, with 3 poles, 24 
Eugraver'8 eye-glass, 170 
Equivocal or spoutaueous gene- 
ration. 253 
Ether jet, 89 
Eudiometer, 100 
Evaporating dishes, 69 
Expansicm of metal by heat, 93 
Eye-glasses, 157 
Eye-prolectors, 156 — 165 

Fine steel spectacles, 154 
Fire synnge, 95 
Flexible gas bag, 78 
Flexible tubes, 66 
Floating coil, 12 
Flower microscope, 222 
Flameless lamp, 90 
Flasks, 60 
Focus of a lens, 179 
Folding eye-glasses, 162 
French movable sliders, 218 
FannelBf 64 



(SalTanometer, 17 
Galvanometer, with 

die. 18 
Gas bobbles, 77 
Gas holder, 78 
Gasometer, 81 
Geometrical lolida, 367 
Glass-blower^B table, 106 
Glass box for refraction, 184 
Glass retort, 61 
Globe receiver, 63 
Glass syringe, 101 
Glass tubes, 66 
Goggles, 165—167 
Galilean telescope, 176 
Gold leaf galvanoscope, 19 
Gould's pocket microscope, 
Graduated bell glass, fl5 
Gradnated glass jar, 65 
Graduated magnetic maehin '. • 
Graduated measure glasses, •^.* 
Graphic mirror, 190 
Guruey's blowpipe, 86 

Hand magnifler, 171 
Hand spectacles, 161 
Hearing trumpet, 269 
Helix on stand, 15 
Horizontal bell engine, 35 
Horse-shoe magnet, 5 
Hope's eudioiueter, 100 
Howard's differential thermcu:^'- 

ter, 128 
Hydrogen gas, 79 
Hydrogen gas generator, 88 
Hydrogen gas pistol, 88 
Hydrogen lamp, 87 
Hygrometers bycondensatio'i.13.' 

Image on the retina, 181 
Improved compound micros jpf 

231 
Insect microscope, 223 
Inclosed magnetic instrume.i ^o: 

shocks, 55 
Infusoria, 251 
Iron retort, 62 
Iron rod supported in the air, 14 

Jones' hygrometer, 141 

Knight's assay lamp, 72 
\ Ku\^VvV'% Carnace, 73 
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g gas, 80 

>e8, 66 

179 

hygrometer, 141 

iders, 217 

'iud gauge, 144 

Mjver, 173 

dicroscopic objects, 263 

i coil mac hi lie, 37 

I microscope, 211 

rcle, 14 

3 discs, 9 

uterus, 149 

B beam eugine, 31 

B eugiue, 33 

c iustrumeuts, 5 

B ueedles, 6 

B 0wan, 10 

B toys. 10 

M^lectric machiues, 44 — 

revolving round a wire, 

trs, 168 

hermumeters, 114 
arsenic apparatus, 105 
vibrating wire, 20 
barometer, 123 
hygrometer, 135 

61 

magnetic instrument, 51 

s leus. 179 

logical iustrumeuts, 110 

»pes, 222 

>pic sliders, 246 

telescopes, 177 
)f the eye, 180 
md pestle, 71 
u barometer, 121 
I sliders, 217 

I wires for attraction. 35 
ing glass, 193 

of the eye, 182 

history sliders, 219 
if vision, 181 

prism. 195 
)zyde gas, 80 
ipparatiiM, 104 

frame, 267 

dbfgroBwter, 129 



Objects for the mlcrosoope, 846 
Oersted^s experimeut. 16 
Opaque solar microscope, 242 
Opera glass, 174 
Optical diagonal machine, 185 
Optical instruments, 149 
Oxygen gas, 81 

Oxy-hydrogen microscope, 243 
Oxy-bydrogen polariscope, 202 

Page's revolving armature, 28 

Page's revolving magnet, 30 

Pebbles for spectacles, 151 

Pepys' gas transferrer, 101 

Periscopic glasses, 151 

Phantasmagoria lantern, 204 

Pictet^B apparatus, 98 

lake's mountain barometer, 122 

Pike's rotary magnetic machine, 
44 

Pike's thermometer. 111 

Pipette. 67 

Plain barometer, 119 

Plano-convex lens, 179 

Pneumatic trough, 75 

Pocket thermometers, 112 

Polariscope, with seleuite de- 
signs, 199 

Pdlarization of light, 194 

Polarization by bending a glaM 
plate, 200 

Polemoscope, 192 

Porcelain retoi-t, HI 

Porcelain tubes, 66 

Portable linen prover, 174 

Portable magnetic machine, 49 

Potash apparatus, 109 

Precipitating glasses, 64 

Preparation ot gases, 79 

Prism, 182 

Prism for double refraction, 194 

Proguosticator, 127 

Pulse glass, 91 

Pyrometer, 94 

Rack astronomical sliders, 218 
Radiation of heat, 98 
Readers, 159, 163, 154 
Recomposition of li^ht, 183 
Reflectors for radiating heat, 98 
Regulator for modifying galvanic 

shocks. 39 
Retort, Gl 
Retort veceATfW, ^ 
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Retort ftancU, 71 

Retort with cop and vtop-coek, 
106 

Revolving cylinders, 27 

Revolving electro-magnet, 30 . 

Revolving magnet, 23 

Revolving wheel and armatnrea, 
28 

Ribbon eoils, 41 

Ring and ball experiment, 94 

Rotary magnetic machine, 44 

Rules lor obaerving the barome- 
ter, 118 

BaoMare'B hygrometer, 130 

Sazton's magneto-electrio ma- 
chine, 55 

ficintiUatin^ circle, 36 

Scriptare hiatorj alideri, 220 

Set of philoaophical instnimeBts, 
for $50, 272 

Bet of philotophical instnimenta, 
for $150, 273 

Bet of philosophical instmmeiiti, 
for $600, 275 

9elenite designs, 197 

Belf-registering thermometers, 
113 

Bhip telescope, 178 

Silver month conductor, 54 

fiingle or compound microscopes, 
225—227 

Sliders of costames, 220 

Solar microscope, 239 

Spatulas, 71 

Spectacles, 149 

Spectacle cases, 157 

Spirit lamp, 71 

Stanhope tens, 172 

Star plate, 9 

Steam boiler. 96 



Still, worm and tub, 99 

Stone-ware furnace, 73 

Stone-ware retort, 62 

Stop-cocks, 76 

Stoppered bell glasses, 60 

Storm glass, 127 

Sugar boilers' thermometer, 11 • 

Telescopes, 176 
Test glasses, 64 
Test tubes, 67 
Thermo-electric circuit, 40 
Thermo-magnetic rectangles, 4<^ 
Thermometers, 110 
Three-necked bottles, 104 
Tourmaline plates, 195 
Tourmaline polariscopet 196 
Troughton's barometer, 124 
Tube and flask holder, 102 
Tube of safety, 67 
Tubulated receiver, 68 
Tubulated retort, 61 

Unannealed glass a doable • 

fractor, 201 
Unequal expansion of fluids, ^ ' 
Universal smgle pocket mi* 

scope, 223 
Ure*s eudiometer, 100 

Vegetable infusions, 254 
Vibrating magic circle, 24 
Vibrating magnetic instrumi 

47 
Videscope, 164 

Watchmaker's eye-glass, 170 
Wheel barometer, 125 
Wire revolving round a mag 

22 
WoUaston's steam apparatus, 
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MATHEMATICAL INSTRUMENTS. 

1 Fig. 1, set of mathematical instruments, con- 
astinff of one pair of compasses with pen, 
pencil, and dotting pc^nt, pair of dividers, 
ruling pen, pencil, and box scale, in fish 
skin case, • i.OO 

. ^ Fig. 1, ditto, with the addition of a box sector, 

and brass protractor, - - - 3.$0 

8 Fig. 1, ditto, steel points, ivory scale, ebony 

parallel rule and brass protractor, - - 6.00 

• 4 Set of mathematical instruments, consisting of 
one pair of six inch compasses with ink and 
pencil point, and lengthener, one pair of 
three inch compeeses with ink and pencil 
point, pair of dividers, drawing pen, tt^nv 



2 BIHJ. FUa'n, JR., PBIOB OATALOOUI. 

parent protractor, bnuM protractor, and 
two boxwood scales, in mahogany case, 
$4.50 ; in rosewood case, - - - I 5.00 
6 Ditto, with bow pen and ivory scale, - - 7.00 

6 Ditto, with extra needle point leg to com- 

passes, both legs jmnted, and iroiy scale, « 9.00 

7 Fig. 2, superfine set, 12.00 

8 Set of mathematical instmments, consisting of 

one pair of compasses with ink and pencil 
pobts, lengthener, ruling pen, pair of di- 
viders, pencil case, two lK>xwood scales and 
protractor, in rosewood case, - #3.50 and 8.75 

9 Set of mathematical instruments, in German 

silver, consisting of one pair of six inch com- 
passes with ii£ and pencil point, length- 
ener, pair of dividers, arawing pen, one pair 
of three inch compasses, with mk and pen- 
cil point, ivory scale and transparent pro- 
tractor, in rosewood case, ... 15.00 

10 Fig. 2, ditto, with extra leg with needle point, 

both legs of compasses jointed, ivoiy pro- 
tractor, parallel rule, - . - . 20.00 
Cases of mathematical instruments, more 
extensive than the above with compasses 
double jointed in the legs, hair dividers, 
steel bow instruments, drc, - $30 to 80.00 

11 Fig. 3, 4, 5, 6 and 7, pair of compasses, double 

jointed in the legs, ink and pencil point, 

and lengthener m brass, - - $10 to 12.00 

12 Figs. 3 to 7, ditto in German silver, - $12 to 16.00 

13 Pair of six inch compasses with movable leg, 

pen point, pencil point, and dotting point, 0.88 

14 Ditto, with steel joints, .... i.OO 

15 Ditto, with turned cheeks and lengthener, - 3.00 

16 Fig. 8, hair dividers, in brass or German silver, 

$1.75 to 4.00 

17 Dividers, from four to seven inches long, brass 

joint, 19cts. to 0.38 

18 Dividers, from four to seven inches, steel joint, 

31 cte. to tO.63 
i 9 Ruling pens, common, with brass handle, 25 cts. to 0.88 
20 Auiing pens, good quaXxt^* m\)[i Ooatv^ VAsdle^ 0.75 
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g. 9, ruling pens, best quality, turn up nibs, 

ivory handle, 1.25 

g. 10, ruling pens, best quality, ivory handle, 1.25 

g. 11, road pen, • - - $3.00 and 3.60 

g. 5 and Fig. 12. dotting pen, - $2.25 to 6.00 

g. 13, needle holder, - - - - 1.25 

>w compasses, in brass, |1 ; in German silver, 1.38 
g. 15, bow pen, in brass, $1, m German 

silver, - 1.38 

g. 16, bow pencil, brass, $1 ; German silver, 1.38 
g. 17, bow pen, double jointed in legs, brass, 

td, German silver, ... - 4.00 
g. 16, bow pencil, double jointed in legs, 

brass, $3, German silver, - - - 4.00 

g. 19, bow pen of fine French make, $1.75 to 3.00 
g. 20, bow compasses, two inch, with ink 

and pencil point, brass, - - - - 1.75 
g. 20, bow compasses, two inch, with ink 

and pencil point, German silver, - - 3.00 

g. 21, steel bow compasses, - - - 2.OO 

g. 22, steel bow pen, - - - - 2.25 

ig. 23, steel bow pencil, - - - - 2.25 
;eel universal bow, with pen and pencil to 

change, - 3.50 

g. 24, needle point bow instruments, $2 to 7.00 

ig. 25, proportional compasses in brass, $4 and 4.50 

g. 25, ** with adjusting screw, |6 and 6.50 

g. 25, " in German silver, - - 6.00 
ig. 25, '' with adjusting screw, in 

German silver, 8.50 
roportional compasses, with adjusting points, 

16 to 10.00 

^,25, ** " extra finish, llO to 14.00 
ig. 26, bisecting compasses, in brass, $1.25 

German silver, 3.00 

ig. 27. triangular compasses, in brass or Ger- 
man silver, - - - - - $4 to 7.50 
ig. 28, pillar compasses with bow handles, $5 to 7.50 
ig. 29, universal tube compasses with points 

to tarn, $10 to 15.00 

ig. 80, beam compass, with brass bar to ex- 
tend, 7.50 
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66 Fig. 34, " '* •* sloui ivory. 

nine inch, #7 : Iwelve inch. - - #8 to 1 

67 Fig. 38, parall^?! ruWs, in irory. si\ inch. #1.50 

twelve inch, -.---- 

68 Ftg. 39, parallel rales with doaUe hwr, sii 

inch, $3.50 ; twelve inch, - - I 

69 Fig. 38, |:Mmllel mle^ in ebcurr, six inch, 

62Gts. ; nine inch, 88 eis. ; twelve inch, $1 ; 
fifleen inch, $1.25 ; eighteen inch, Sl.63 ; 
twestj-fonr inch, 62.9O ; thirty-six inch. - 
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Fig. 40, Eckhardt's rolling parallel rule, 

twelve inch, 5.50 

Fig. 41, T squares, of hard wood, twenty- 
four to thirty-six inches long, 15 cts. to 1.50 
Fig. 41, T squares, of hard wood, nine to 

eighteen inches long, - - 38 cts. to 1.00 
Wig, 4&, T squares of hard wood, twenty-four 
to thirty-six inches with level and screw, 

11.50 to 2.50 
Fig. 42, T squares, with steel blade, twenty- 
four to thirty-six inches, - 83.50 to 5.50 
Fig. 43, T squares, with protractor in brass, 

$1 to 12.00 
Fig. 43, T squares, with protractor, in Ger- 
man silver, $9 to 18.00 

Fig. 44, squares and ^uge for measuring di- 
ameters, interiors, &c., - - $1.50 to 7.00 
Fig. 45, draughtsmen's squares, of hard 

wood, solid, - - - . 25 cts. to 0.50 
to 106 Fig. 46, draughtsmen's squares of hard 

wood, open, - . . 62 cts. to 1.50 

Fig. 47 to Fig. 73, curves of various shapes, 

m hard wood, - - - 25 cts. to 0.50 
Fig. 47 to Fig. 73, set of twenty-seven curves 

of various shapes, 7.00 

Fig. 74, centrolinead, right and left, each, 10.00 

Fig. 75, best circular protractor, 6 to 12 inch 

diameter, - - - - $18 to 40.00 

Fig. 76, pantagraph in ebony, with brass 

mounting, ... - $ 7.60 and 14.00 
Fig. 76, pantagraph in brass, - 15.00 to 40.00 

Gunther's one foot scales, ... 38.00 

Guniher's two foot scales, - - - 0.63 

Two foot box scales, divided in twelfths, from 

one-eighth to one inch, - - - 1.75 

One foot box scale, - - - - 1.25 

Wantage rods, - - - $38 cts. to $0.63 

Gauging rods, .... 75 cts. to 2.00 
Gau^g callipers, - - - - S6 to 8.50 
Yard sticks, graduated both sides, 25 cts. to 0.50 
Whalebone pocket measured, very e\a&\^c,oii<^ 
io three feet, . . * - %\\o "l^.^^ 
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SURVEYORS' INSTRUMENTS, COMPASSES, Ac. 

Mo. 

122 Fig. 77, snrveyorB* chains, two poles or fifty 

links, $1.50 and tliS 

123 Fig. 77, surveyors* chains, fonr poles or 100 

links, $2.25 and 2.75 

124 Fig. 78, perambulator or measuring wheel, 50.0D 

125 Fig. 79, tape measures, in leather boxes, 

twenty-five feet, S1.25 ; thirty feet, $1.37 ; 
forty feet, $1.50 ; fifty feet, $1.75 ; sixty 
feet, $2.00 ; one hundred feet, - - 3.00 

126 Tape measures with multiplying wheel sixty 

feet, 3.00 

127 Fig. 80, tape measures in brass boxes, three 

feet, 63 cts. ; six feet, 88 cts. ; twelve feet, 1.25 

128 Fig. 80, tape measures with spring, three 

feet, $1.00 ; six feet, - - . . 1.50 

129 Fig. 80, tape measures with spring in German 

silver and pearl, ----- 2.00 

130 Whalebone measures, one to three feet long, 

folding into three inches, - - §1 to 2.00 

131 One foot ivory four fold rules, - . - O.50 

132 Fig. 81, plumb bobs with steel points, three 

and a half inch, ----- 1.50 

133 Fig. 82, pocket compasses in brass boxes, 

three sizes, - - 38 cts., 50 cts., and 0.63 

134 Fig. 83, pocket compasses, gilt, watch form, 

two sizes, - - - - - $1 and 1.25 

135 Fig. 83, pocket compasses, brass, watch form, 

with stop, ------ 1.5() 

136 Fig. S3, pocket compasses, brass, watch form, 

stop and agate centre, - - - - 2.25 
J 37 Fig. 84, pocket compasses, strong gilt, watch 
form, full dmde^ ett».me\^ft-^ oSaJi, %\ss^, 
jewelled cap, an^ ^^^^ "^^t tv^^^, - « % ^^ 
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Fig. 84, pocket compass, as last, in silver, 

and morocco case, 12.00 

Fig. 85, pocket compasses in mahogany cases, 
with stop, five sizes from two to four inches, 

$1.25, 81.60, $2.00, 2.50, and 3.00 
Fig. 86, mariners' compasses, with wood bowl 

and brass gimbals, .... 2.50 

Fig. 86, mariners' compasses with brass box 

and gimbals, - ... - 5.00 

Fig. 87, boat compass in brass, - $2.25 to 2.75 

Fig. 88, azimuth compass, - - 8 to 25.00 

Fig. 89, prismatic compass, - - 16 and 20.00 
Fig. 90, plane table, - - - 20 to 35.00 

Fig. 91, surveyors* cross, - - - 3 to 6.00 
Fig. 92, surveyors' compass, four inch needle, 14.00 
Fig. 92. " " five " $20 to 22.50 

Fig. 92, " " six " 28 to 32.00 

Fig. 92, " " with Nonius, five 

mch needle, 30.00 

Fig. 92, surveyors' compass, with Nonius, six 

mch needle, $35 to 42.00 

Fig. 93, portable surveyor's compass, - - 5.00 
Fig. 94, graphometer, 8 inch, $15 ; 12 inch, 30.00 
Fig. 95, quadrants, with ebony frames, in 

cases, - - - - $ 14 to 18.00 

Fig. 96, sextants, best double frame, 100 to 120.00 
Sextants, single frame, - - - 50 to 80.00 
Sextants, ebony frame, ... - 35.00 
Fig. 97, portable box sextant, - - 30 to 40.00 
Fig. 98, reflecting circle, - - 150 to 200.00 

Fig. 99, theodolite, with horizontal and ver- 
tical movements, and tangent screw, five 
and six inch, .... $100 to 120.00 
Pike's theodolite, improved, with 9 inch plate, 
6 inch compass, 15 inch telescope, forming 
a universal instrument, - . - - 130.00 
Pig. 99, theodolite, with silver arch, 5 inch, 
Fig, 100, spirit level tubes, - 25 cts. to 0.50 

Fig. 101, spirit levels, mounted in brass, 3 to 

12 inches, ... - $1.25 to $6.00 
Fig. 102, spirit levels, mounted in mahogany, 

with bra88 plate, ----- \^ 
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No. 

166 Fig. 103» spirit levels, 27 ineh, in mahogany, 

with plumb level, - - - - g^OQ 

167 Fig. 103, spirit levels, with plumb levels, 

brass bound, ..... 3.00 

168 Spirit levels, in brass, with sights, 6 inch, - 6.00 

8 inch, - 8.00 

169 Fig. 104, spirit levels, with telescope, - 12.00 

170 Fig. 105, engineer's Y spirit level, 20 inch, 80 to 100.00 

171 Fig. 105, " " with compass, 100.00 

172 Fig. 106, Trough ton's level, - - - 100.00 

173 Fig. 100, spirit level tubes, ground inside, for 

surveying instruments, - - $1.60 to 3.00 

174 Fig. 107, levelling staves, 10 to 12 ft. long, $5 to 8.o6 

175 Fig. 107, portable levelling staves, - 5 to 8.00 

176 Fig. 108, level for slopes, or anglemeter, 6 to 8.00 

177 Miner's level, compass, and ai^emeter, - 6.00 

178 Fig. 109, dipping needle, - - - 40 to 50.00 

179 Fig, 110, goneometer, for measuring the an- 

gles of crystals, - - - - $3 to 5.00 

180 Fig. Ill, Wollaston^s reflecting goniometer, 20.00 

181 Fig. 112, artificial horizon, roof kind, *20 to 25.00 

182 F\g. 114, artificial horizon, circular plate and 

level, $6 to 12.00 



ASTRONOMICAL INSTRUMENTS. 

183 Fig. 115, eighteen inch globes on best high 

mahogany frames, the pair, - - - ^78.00 

184 Fig. 115, eighteen inch globes on best high 

mahogany frames, with compasses, - 85.00 

185 F^. 115, thirteen inch globes on high maho- 

gany frames, the pair, - - - - 35.00 

186 Fig. 115, thirteen inch globes on high maho- 

gany frames> with compasses, - - 40.00 

187 Fig. 116, thirteen *mc\v ^\o\>e& oxi low frames, 

the pair, "i&m 
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B Fig. 116, twelve inch globes on low frames, 

the pair. 825.00 

19 Kg. 116, twelve or thirteen inch terrestrial 

globe only, the pair, - - - . 13.00 

Fig. 116, ten inch globes on low frames, the 

pair, . 20.00 

1 Fig, 1 17, nine inch globes, best London make, 

the pair, 15.00 

ft Fig. 117, six inch globes, " **- ** 

the pair, 7.50 

3 Fig. 117, three inch globes, " 

the pair, 3.50 

4 Fig. Il7, five inch terrestrial globe, - - 1.25 
^ Fig. 117, three inch terrestrial globe, - - 0.75 

6 Fig. 117, five inch terrestrial and celestial 

globe, the pair, ----- g.fiO 

7 Fig, 118, five inch terrestrial globe, - - 1.50 

8 Fig. 118, three inch terrestrial globe, - - 1.00 
•9 Fig. 119, globe quadrant for eigliteen iwch 

globe, ^; for twelve or thirteen inch, - 1.25 

6 Fig. 120, armillary sphere, thirteen inch, on 

high frame, with compass, - - - 40.00 
'1 Fig. 120, armillary sphere, thirteen inch, - 20.00 
i2 Fig. 121, armillary sphere, plain make, nine 

mch, $4 ; twelve inch, - - . - 5.00 

3 Yale's globe and transparent sphere, twelve 

inch, 25.00 

4 Fig. 123, planetarium on high mahogany 

frame, with wheel work, - - - 50.00 

5 Fig. 123, planetarium on brass stand, with 

wheel work, 15.00 

6 Fig. 123, planetarium on mahogany stand, 

with wheel work, - - - - 7.50 

7 Fig. 124, planetarium on mahogany stand, 

movable by hand, - - - - 5.OO 

8 Fig. 125, tellurium on brass stand, - - 13.50 

9 Fig. 125, tellurium on mahogany stand - 7.00 

Fig. 126, eclipse instrument, - - - 5.00 

1 Fig. 127, tide dial, 4.00 

1^ Fig. 128, centrifugal hoops for showing the 

earth an oblate spheroid, - - 2.50 

B Vig. 130, astronomical telescopes V\l\i \>t«m& 



/ 



10 BKirj. PIKB*8, JB., nSCK OATALOOVX. 

tabes and stand, rack motion to eje-piece, 
one terrestrial and two celestial eye- pieces, 
with main tube twenty inches long, - - S 42.00 

214 Fig. 130, astronomical telescope as above, 

thirty inch, ---.-. 60.00 

215 fig. 1^, astronomical telescope as above, 

thirty -biz inch, ----- 90.00 

216 Fig. 1^, astronomical telescope as above, 

forty-two inch, - - - $150 to 200.00 

217 Fig. 132, improved astronomical telescope, 

sixty inch, 150.00 

218 Fig. 133, most improved astronomical tele- 

scope, with best stand, four eye-pieces, 
tube over five feet long, diameter of object 
glass four inches, - - - t275 to 350.00 

219 Reflecting telescopes, from • - 20 to 100.00 

220 Fig. 134, astronomical transit instruments, 

S150 to 300.00 

221 Fig. 135, altitude and azimuth instruments, 500.00 

222 Fig. 136, sun dials of brass, silvered, six 

inch diameter, ----- 45O 

223 Ditto, seven inch, $5.50 ; eight inch, $7.50 ; 

twelve inch, - - - - $10 to 15.00 

224 Fig. 136, sun dials of marble, with brass 

style, seven and a half inch diameter, $4 ; 
eleven inches diameter, $6.50; thirteen 
inches diameter, ----- 8.00 

225 Fig. 138, sun dial of marble, eighteen inches 

diameter, elegant, ----- 18.00 

226 Fig. 139, sun dial with lens and cannon, seven 

and a half inch diameter, $S.50 ; nine and 

a half inch, 12.50 

227 Fig. 140, universal ring dial, - - $6 to 25.00 

228 Fig. 141, universal joint dial with compass, 5 to 25.00 

229 Fig. 142, time glasses, two to five minutes, in 

bronze frames, ----- 0.50 

230 Fig. 143, time glasses, quarter hour, in plain 

frame, 88 cts. ; polished rosewood, - - 1.88 

Time glasses, half hour, in plain frame, $1 ; 
polished rosewood, . - - - 2.00 

Time glasses, one liOUT, in plain frame, 
$1.25; polished loae^oo^, . - « 2.25 
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!niiie glasses, two hour, in plain frame, 
$1.75 ; polished rosewood, . • - $ 3.00 
231 Time glasses for medical men in examining 

the pulse, half minute, - - - - 1.00 



MOTION, MECHANICS, &c. 

232 Fig. 144, inertia apparatus, ... 1.50 

233 Fig. 145, pair of glass adhesion plates with 

handles, -...-- 1.50 

234 Fig. 146, Bohnenberger's machine, - - 5.00 

235 Fig. 147, apparatus for illustrating impene- 

trability, 1.00 

236 Fig. 148, set of tubes mounted, for showing 

capillary attraction, - - - - 1.00 

237 Fig. 149, pair of glass plates for capillary at- 

traction, -.-... 1.50 

238 Fig. 150, collision balls, set of five m ivory, 

four sizes, - - $1.25, 2.00, 3.00 and 4.50 

239 Fig. collision balls mounted on frame with 

arch, »7 to 12.00 

240 Fig. 150, set of five boxwood collision balls, 1.00 

241 Fig. 150, set of five boxwood collision balls, 

and frame with arch, - - $3.50 to 7.00 

242 Fig. 151, machine for showing the composi- 

tion of forces, - ... - 5,00 

243 Fig. 152, rocking horse for illustrating the 

centre of gravity, - - - - - 1.00 

244 Fig. 152, a pair of mahogany blocks with 

wires for centre of gravity, - - - 1.00 

245 Figs. 153 to 157, set of mechanic powers, 

with graduated framework, six systems of 
pulleys, wheel and axle, levers of first, 
second, and third order — compound levers, 
bent levers, screw with lever — iiicUned 
plane with graduated arch, carriage wedge 
m two parts, and a set of brass weights^ 35.00 
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246 Figt. 164, 156, 166, and 156, set of meoliaiiMr 

powers, with OTaduated framework, four 
systems ef pulleys, wheel and axle, leveis 
of first, second and third order — ^bent lererr 
screw with lever, inclined plane with gradu- 
ated arch, carriage wedge in two parts, 
and a set of brass weights, ... |16jOO 

247 Fig. 159, ISO, 161, 162, and 163, improved 

and elegant set of mechanic powers, con- 
sisting o( a complete set, with an apparatus 
for the compo»tion and resohition of forces. 
The whole mounted on four polished maho- 
gany frames, uniform in their oze and finish, 60M 

248 Fig. 164, screw press^ .... 2.i$ 

249 Fig. 165, endless screw, - - - (S and 8.00 

250 Fig. 166, capstan, 2.50 

251 Fig. 167, double cone, • - $1.50 and 2.00 

252 Fig. 167, double cone with adjusting screws, 3.00 

253 Fig. 168 to Fig. 174, whirling table, foe ex* 

plaining and demonstrating the laws of the 
planetary motions, and other properties of 
gravity and centrifugal forces,. - - 75.00 

254 Fig. 175, whirling table of simpler construc- 

tion, with the apparatus represented in 

Figs. 169, 170, 171, 172, 173, and 174. 30.00 

255 Fig. 176, Atwood's elegant and accurate ap- 

paratus for demonstrating the laws of acce- 
lerated and retarded motion, and other in- 
teresting laws in mechanics, with clock 
beating seconds, ----- 100.00 
266 working model of steam engine, - $35.00 to 90.00 



PNEUMATICS. 

AIR PUMPS AND APPARATUS. 



257 Fig. 177, improved lever air pump, with 
mercury gauge and polished mahogany 
frame, 70.00 



TmnuATitm — aim, pumpi Am appabatus. If 

Fig. 177, ditto, with rosewood frame, - - $ 75,00 
Fig. 209, small size lever air pump, barrel 
eight inches long and two and a half inches 
diameter, ...... 20.00 

Fig. 178, French table air pump, frame all 

brass, large size, - - - - 75.00 

Fig. 178, ditto, second size, ... 50.00 
Fig. 179, double barrel table air pump, large 
size, ..... $40 and 45.00 

Fig. 180, double barrel table air pump, small 

size, $22.50 and 25.00 

Fig. 181, Pike's improved double barrel air 

pump, $65 ; in rosewood frame, - - 70.00 
Fig. 182, single barrel air pump, small size, 7.00 

Fig. 182, *' " " " medium size, 9.00 

Fig. 183, " " " *' large size, 12.00 

Fig. 184, Pike's improved single barrel air 

pump with raised plate, ... 18.00 

Air pumps, small size, without plate and 

stand, ^c, - - - - - $3 to 5.50 
Fig. 185, improved condensing apparatus with 

glass chamber, ..... 10.00 
Fig. 186, improved condensing apparatus 

with copper chamber, ... - 10.00 
Either of the two last with revolvmg jet, - 12.00 
" " " " " " and 
air gun barrel, - - . - . 13.50 
Fig. 187, lever condenser on frame, - - 20.00 
Fig. 188, swelled air pump receivers, four 
inch, 75cts. ; five inch, $1 ; six inch, $1.25 ; 
seven inch, $1.50; eight inch, $1.75; nine 
mch, $2 ; ten inch, $2.50 ; twelve inch, 4.00 
Fig. 189, low receivers for the air pump, five 
mch, 75 cts. ; six inch, $1 ; seven inch, 
$1.37; eight inch, .... 1.75 
stop-cocks for air pump, three inch, - - 1.00 
Connecting screws, guard screws, <&c., each, 0.50 
Fig. 190, gallows connector, ... 1.50 
Figs. 191 and 192, hand and bladder glass, 0.75 
Fig. 193, bladder glass with cap and stop- 
cock, - 2*0^ 

Fig. 194, apple cutter, - - - • LIJ" 
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£83 Fig. 195, preMore ffktt, - - - • 0.75 

284 Fig. 196, tx>lt head experiment, tl ; jar for 

ditto, 25 cU^ . . - - . L25 

285 Fig. 197, Maffdebnrgh hemispberea, three 

and a half inch diameter, braaa, $4 ; four 

and a half inch ditto, .... 6.00 

286 Fig. 197, Magdeburgh bemiapherea, three 

and a half inch diameter, in iron, $4 ; four 

and a half inch in ditto, . - - • 5.00 

287 Fig. 198, lever and stand for weigbiog a 

column of air, - - - - - 5.00 

288 Fig. 199, spouting tube, .... 2w50 

289 Fig. 200, fountain in vacuo, two sizes, $4.50 and 5.00 

290 Fig. 201, expansion fountain, ... 3.50 

291 Fig. 202, three globe fountun by elasticity, 2.50 

292 Fig. 203, lun^ glass, .... 2.00 
203 Fiff. 204, gmnea and feather receiver and 

drops, -.-...- 10.00 

294 Fig. 205, guinea and feather tube, - $4 and 6.00 

295 Fig. 206, bladder and weights, - $1.75 and 2.00 

296 Fig. 207, weight lifter by expansion of air, - 5.00 
207 Fig. 208, weight lifter with glass cylinder, 

3 inch cylinder, ... - - 6.00 
298 Fig. 208, weight lifter with glass cylinder, 

3^ inch cylinder, - - - - 8.00 
209 Fig. 209, large weight lifter, with scale board, 

4 inch cylinder, ... - - 15.00 
800 Fig. 210, weight lifter with brass barrel, - 7.50 

301 Fig. 210, air shower (used on hand glass), - 0.75 

302 Fig. 212, mercury cup " *' - 1.00 

303 Fig. 213, tube for mercury shower, $4 and 5.00 

304 Fig. 214, flask with stop-cock for weighing air, 2.00 

305 Fig. 214, " with steel beam and brass stand, 6.00 

306 Fig. 215, balance beam and cork ball - - 3.50 

307 Fig. 216, receiver with sliding rod, $3.50 and 4.00 

308 Fig. 219, " " " bell-shaped, $4 and 5.00 
300 Fig. 217, open-top receiver, with plate and 

sliding rod - - - - - - 6.00 

310 Fig. 218, bell in vacuo, 3 sizes, $2.25, $2.50, and 3.00 

311 Fig. 219, improved spring bell in vacuo, $2.50 and 3.00 
812 Fig. 220, float wheel for showing the resist- 
ance of the -air, - ... - 0.75 
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No. 

313 Fig. 222, Torricellian experiment with tall re- j 

ceiver, ----.- | 5.00 ! 

314 Fig. 222, Torricellian experiment, with tube 

to slide, - - - - 83.50 and 4.00 

315 Fig. 223, Torricellian experiment used with 

flexible tube, . - - - - 5.00 

316 Fig. 224, water pump in vacuo, with receiver, 8.00 

" " without " 5.00 

317 Fig. 225, freezing apparatus, - $1.50 and 2.00 
818 Fig. 226, freezing apparatus, with thermo- 
meter, . ... - $5 and *I,00 

319 Fig. 127, Wollaston's chryophorus in vacuo, 

with receiver, - - - - - 6.00 

320 Fig. 228, flint and steel in vacuo ; common, 3.50 

best, - 5.00 

321 Fig. 220, apparatus to fire gunpowder in 

vacuo, - 4.50 

322 Fig. 230, apparatus for showing the effects 

of burnt air, - - - - . 6.00 

323 Fig. 230, ditto, tube only, fitting-plate and 

receiver. Fig. — 1.50 

324 Cigar tube for smoke in vacuo . - - 0.50 

325 Fig. 231, bursting squares, or thin square 

glass bottles, for breaking by the inward 

or outward pressure of the air, each, - 0.16 

326 Fig. 231, cap and valve for bursting squares, 0.31 

327 Fig. 231, wire guard for ditto, - - - 0.75 

328 Fig. 232, transferer with two pint receivers, 

$S; quart, $10; half gallon, $12; gallon, 15.00 

329 Single transferer, - - - $3.50 to 6.00 

330 Fig. 233, fountain by elasticity, - - - 2.00 

331 Fig. 234, water hammer with stop-cock, - 2.50 

332 Fig. 235, water hammer twelve inches long, 

75 cts. ; twenty-four inches, - - - 1.50 

333 Fig. 236, pressure gauge or indicator, - 12.50 

334 Fig. 236, vacuum gauge, .... 12.50 
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HYDROSTATICS AND HYDRAULICS. 

N«. 

9S5 Fig. 237, scales and weights in boxes, - $ IJ15 

SS6 Fig. 237, " " " " fine 

quality, --.... 3,00 

337 Ditto, mounted on a mahogany box with lever 

standp ...... 10.00 

338 Sets of grain weights, from ^j of a grain to 

1000 grains, 4.00 

339 Set of troy weights^ from - - $1.50 to 3.00 

340 Set of avoirdupois weights, from - - 3.00 

341 Fig. 238j hydrometer for spirits, in glass, - 0.75 

342 Fig. 238, " " syrups, alkalies, 

salts, &c. 0.75 

343 Fig. 238, hydrometer for heavy acids, - 1.00 

344 Fig. 238, alcoholmeter of Guy Lussac, - 1.00 

345 Fig, 239, brass hydrometer for spuits, syrups, 

salts, &c., ------ 4.00 

346 Fig. 239, silver hydrometer for spirits, syrups, 

salts, <fec. - - - - - - 6.00 

347 Fig. 239, silver alcoholmeter of Guy Lussac, 9.00 

348 Fig. 239, brass " " « 6,00 

349 Fig. 240, Dica's hydrometer, with thirty-six 

weights, ---.-. 25.00 

350 Fig. 240, Dica's saccharometer with twelve 

weights, 25.00 

351 Fig. 238, Southworth's silver hydrometer, - 10.00 

352 Fig. 241, Nicholson's hydrostatic balance - 3.50 

353 Fiff. 242, " " «« in 

brass, highly finished, with morocco case, 6.00 

354 Fig. 243, Frye's lactometer for testing the 

purity of milk, - - - - - 1.00 

355 Lactometer for ascertaining the quantity of 

cream in milk, - - - - - 1.50 

356 Oleometer for proving the quality of sperm 

oil, 2.00 

357 Fig. 244, urinometer, .... 1 50 
3^8 Olaas jar for urinometer, - - - - o.50 

3^9 Fig, 245, urinometer 'm ca&e, 'w\\\v «.^\i^x%\.\», 1. JS<\ 
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No. 

360 Fig. 238, TwaddelFs hydrometers, from No. 1 

to No. 6, each, - - * . - - $ 1.75 

361 Twaddell's hydrometers, the set of six com- 

plete in a box, - - - - - 10.00 

362 Fig. 238, hydrometers for vinegar, - $1 to 2.00 

363 Fig. 238, hydrometers for salt manufacturers, 

showing the per centage of salt contained 

in any brine, 2.00 

364 Fig. 238, hydrometers for ascertaining the 

quantity of salt in steam boilers, at the 

temperature of 200 degrees, - - - 1.75 

365 Fig. 238, brewers' saccharometers, - - 2.00 

366 Glass hydrometer jar, on foot, three sizes, 

50cts. : 75cts. ; and - - - - - 1.00 

367 Fig. 246, tube for showing the relative weight 

of fluids, - - - - 75 cts to 1.50 

368 Fig. 247, hydrostatic figure in glass jar, $2.50 to 4.00 

369 Fig. 247, " " only, - $1 to 2.00 

370 Fig. 248, syphon with drawing tube in glass, 0.75 

371 Fig. 248, syphon with drawing tube in metal, 

75 cts. and 1.00 

372 Fig. 248. syphon, plain, in glass, or brass, - 0.38 

373 Fig. 249, Wirtemberg syphon in glass, 38 cts. to 0.75 

374 Fig. 250, Tantalus cup, .... 2.50 

375 Fig. 251, double bodied vessel, - - • 1.50 

376 Fig. 252, lifting pump with glass cylinder, $3 and 4.50 

377 Fig. 253, forcing pump with brass or glass 

cylinder, $5 and 6.00 

378 Fig. 254, forcmg and lifting pump in maho- 

gany frame, - - - - $10 and 12.00 

379 Fig. 255, hydrostatic instrument, rise of water 

to its level, 7.50 

380 Fig. 256, hydrostatic equilibrium, $2^0 and 4.00 

381 Fig. 257, " paradox, - - - 3.00 

382 Fig. 258, " "... 5.00 

383 Fig. 259, " bellows, $5 ; extra large, 7.00 

384 Fig. '260, vessel for spouting fluids, - - 5.00 

385 Fig. 261, Archimedes* screw, - - - 9.00 

386 Fig. 262, Barker's mill, - - - . 5.OO 

387 Fig. 263, centrifugal pump, - - - 10.00 

388 Fig. 264, Brahma's hydrostatic press, - - 4Q.Q0 
399 Fig. 265, hydrostatic paradox ^&. mo^%!c^<& 

piaton, ^^SV^ 
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ELECTRICAL MACHINES AND APPARATUS 

»•. 

390 Fig. 266, Pike's improved plate electrical ma- 

chines with highly finished brass conductor, 
insulated on four glass piUars having four 
rubbers, and two sets of pmnts for collect- 
ing the fluid, mounted on elegant maho- 
^ny or rosewood frames, 

Price, with mahogany frame, 24 in. plate, t ^5.00 

*' " 27 in. " 85.00 

" " 30 in. " 110.00 

" " " " 36 in. " 130.00 

'• " " " 40 in. " 165.00 

« « " " 44 in. " 200.00 

" " rosewood frame, 24 in. " 85.00 

« " " " 27 in. " 05.00 

" " " " 30 m. " 120.00 

" " " 36 in. " 140.00 

" 40 in. " 180.00 

" " " 44 in. " 220.00 

391 Fig. 267, Pike's improved plate electrical 

machine, with vertical conductor supported 
on two glass pillars, with polished mahoga- 
ny frame. Plate, 13 inches diameter, 25.00 
" 16 " " 30.00 
" 20 " " 38.00 
892 Fig. 268, Cuthbertson's plate electrical ma- 
chine, nine inch plate, $7 ; twelve inch 
plate, $25 ; sixteen inch, $30 ; twenty inch 38.00 

393 Fig. 269, plate glass electrical machine 

(Frencti plan), twenty inch plate, - - 50.00 

394 Fig. 270, plate glass electrical machine, with 

positive and negative conductor, brass 
mounted and highly finished. 

Plate, 16 inches diameter, $20 and 25.00 
20 " " $34 and 38.00 

" 24 " " 50.00 

" 80 " " 100.00 

«• S6 *' '* 140.00 

«* 42 ** ** ^'5>?Jim 
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No. 

805 Fig. 271, Nairne's cylinder electrical machine, 
with positive and negative conductors, ja- 
panned in imitation of brass, and mounted 
on glass pillars. Cylinder, 8 in. diameter, $ 22.00 
" 9 in. " 25.00 

" 10 in. " 28.00 

296 Fig. 272, cylinder electrical machine with 
highly finished japanned conductor. 

Cylinder, 5 in. diameter, io.OO 
" 6 in.. " 12.00 

" 7 in. •' 14.00 

" 8 in. «« 16.00 

" 9 in. " 18.00 

" 10 in. " 22.00 

897 Fig. 273, small cylinder electrical machines. 

4 in. diameter, 8.00 
6 in. " 10.00 

6 in. " 12.00 

398 Fig. 274, electrophorus with metal plate, 

$3.50 to 6.00 

399 Fig. 275, electrical insulated stool with ma- 

hogany top, $3 to 6.00 

400 Fig. 275, electrical stool, with brass sockets 

to unscrew, 4.50 

401 Fig. 276, Leyden jar, superior finish, pint $1, 

to $1.25 ; quart, $1.25 ; half gallon, $1.75 ; 

gallon, .----- $2.50 

402 Fig. 277, discharger, with glass handle, - 1.25 

403 Fig. 277, discharger, jointed, with glass 

handle, $2 to 4.00 

404 Fig. 278, pith ball electrometer, - - 0.50 
.405 Fig. 279, « « . . 050 

406 Fig. 280, balance electrometer, - - - 1.00 

407 Fig. 281, quadrant electrometer, borwood 

scale, $1.25 ; ivory, ..... 1.50 
|08 Fig. 282, Bennett's gold leaf electrometer, $2 

and 2.50 

409 Fig. 283, Saussure's electroscope, - - 2.00 

410 Fig. 284, Volta's condenser, - - - 6.00 

411 Fig. 285, Bennett's electrical doubler, - - 5.00 

412 Fig. 286, universal discharger, - - <>S ta 'X .^ 
41$ rig. 288, medical jar, .... '^l,^^ 
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No. 

414 Fig. 289, discharging or medical electrometer, $ 2.00 

415 Fig. 290, CuthbertBon's balance electrometer, 10.00 

416 Fig. 291, electrical battery, four jars, in case, 

quart, $6.50; four half gallon, $8; four 

gallon, 10.00 

417 Fig. 291, electrical battery, nme jars, quart, 

815; half ^lloti, il8 ; gallon, - - ' 25.00 

418 Fig. 292, electrical battery, fifteen jars, quart 

822.50 ; half gallon, $30 ; gallon, - - 40.00 

419 Fig. 293, Leydeu jar with movable coatings, 2.00 

420 Fig. 293, '' " with two sets of mova- 

ble coatings, ----- 3.25 

421 Glass plate with movable coatings, - - 1.50 

422 Fig. 294, magic picture, - - - - 1.75 

423 Fig. 295, sulphur cone, .... $.75 

424 Fig. 296, electrical bells, set of three bells, 2.00 

425 Fig. 297, •* " " two " 1.25 

426 Fig. 298, " " '* five ** 4.00 

427 Fig. 299, " " (French arrange- 

ment), 4.00 

428 Fig. 300, electrical plates for dancing images, 1.25 

429 Fig. 301, ** ** with adjusting rod, 3.50 

430 Fig. 302, electrical pith balls, per dozen, - 0.25 

431 Fig. 303, glass cylinder with caps for danc- 

mg pith balls, 1.60 

432 Fig. 304, diverging threads, - - - 0.25 

433 Fig. 305, head of hair, - - - - 0.75 

434 Fig. 306, image of man or woman with long 

hair, - - - - - 75 cts. and 1.00 

435 Tissue paper tassel, 0.75 

436 Fig. 307, radiating feathers, - - - 1.50 

437 Fig. 308, electrical swing - - . . 3.00 

438 Fig. 309, electrical see-saw, - - - 3.00 

439 Fig. 310, electrical pendulum, - - - 2.50 

440 Fig. 311, electrical spider and jars, - - 2.75 

441 Fig. 312, electrical jar, with ball from outside 

coating, and spider, - - - - 2.50 

442 Fig. 313, electrical flyers, - - - 0.50 

443 Fig. 314, revolving horsemen on insulated 

standi four horsemen, - - - - 2.50 
444 Fig. 314, revolvbg liors^me^ oii \xfflKs^\fe^ 

stand, six horsemen, . • . - ^5^ 



• 
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No. 

445 Fig. 315, electrical flyers, set of five on one 

frame, ....-- | 4.50 

446 Fig. 316, electrical orrery, sun, earth, and 

moon, revolving, - - - - * 2.6O 

447 Fig. 317, electrical inclined plane, - - 3.00 

448 Fig. 318, sportsman, and Leyden jar^ - - 8.00 

449 Fig. 318, sportsman only, • - . 1.76 

450 Fig. 319, electrical rope dancer, - • 2.00 

451 Fig. 320, electrical swan, ... - 0.50 

452 Fig. 321, rolling glass balls, * . . 5.OO 

453 Fig. 322, electrical bucket and syphon, 75ots. and 1.00 

454 Fig. 323, phosphoms cup« - - - 8.50 

455 Fig. 324, electrical wheel, - - - 5.00 

456 Fig. 325, electrical saw mill .... 6.00 

457 Fig. 226, rotating bell glasi, • • . 4.00 

458 Fig. 327, electrical vane, - - - |1 to 2.00 

459 Fig. 328, electrical wind mill, - - - 5.00 

460 Fig. 329, electrical cross, .... 2.50 

461 Fig. 330, spiral and flyer, .... 3.OO 

462 Fig. 331, revolving glass globe, • - - 2.60 

463 Fig. 332, aurora tube, twenty inch, $4.50 ; 

thirty inch, $6 ; thirty-six inch, - $7 to 10.00 

464 Fig. 333, aurora flask, .... 2.6O 

465 Fig. 334, luraiiious discharger, ... 2.00 

466 Fig. 335, apiral tube, 16 inch, $2; 20 inch, 2.50 

" " 30 to 48 inch, $3 to 5.00 

467 Fig. 336,ltot of spiral tubes on stand, with 

revolving balls, 10.00 

468 Fig. 337, luminous word, in frame, - - 3.00 

469 Fig. 338, luminous crescent, - - - 8.00 

470 Fig. 339, spotted or diamond jar, pint, - 2.00 

" quart, - 8.00 

471 Fig. 340, egg stand, - - - $1 and 2.00 

472 Fig. 341, electrical fire-house, - - - 4.00 

473 Fig. 342, electrical belted bottle, - - 3.00 

474 Fig. 343, electrical cannon, - - - 2.00 

475 Fig. 344, electrical mortar, - . . - 8.00 

476 Fig. 345, electrical pistol, - • $2 and 3.00 
777 Fig. 346, apparatus for firing gunpowder by 

electric spark, 8.50 

'4^8 Fig. 347, apparatus for firing spirits of wine, 

ether, Ac. -. - - - - - ^ftfe 
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No. 

470 Fig. 348, Bland for tlie foaioa of wire, by the 

electric spark, .....( 8.00 

480 Fig. 840, ignition of charcoal points in chlo- 

rine, .-..--. 5.00 

481 Fig. 350, sphere and point, - - - IM 

482 Fiff. 357, Biot*8 movable hemispheres and 

ball, 4.50 

488 Fig. 352, Farradaj's bent electrical conductor, 1.75 

484 Fig. 352, apparatus to show that extending 

the surface diminishes the quantity of 
electricity, *..... 2.00 

485 Pig. 354, ioBulated conductor for induction, 

japanned tin, ..... 2.00 

486 Fig. 354, insukted conductor for induction, 

in brajss, ---... 8,00 

487 Fi^. 355, set of three insulated conductors for 

mduction, $3 to 8.00 

488 Fig. 356, double jar, .... 8.00 

489 Fig. 357, insulated stand, - - - 2.00 

490 Fig. 358, series of insulated Leyden jars, each 2.25 

491 Fig. 359, Leyden jar, with discharging elec- 

trometer, ..... 2.50 

492 Fig 3(10 eudiometer for exploding gases by 

electricity ... $2.60 to 4.00 

493 Fig. 301, apparatus for passing an electric 

spark through gaaes, - - - $3 to 6.00 

494 Fig. 362, Kianersley's electrical air thermo- 

meter, 3.00 

495 Fig. 363, Cavalb's min electroscope, - - 2.00 

496 Fig. 364, Cf*valIo*s bottle electroscope, - 0.50 

497 Fig. 365, ConJomb'a taraian balance, - $10 to 12.00 

498 Fig. 366, dry pile, or electrical chime, - 20.00 

499 Fig. 367, thunder house, ... - 1.75 

500 Fig. 308, thunder house, witb insulated slid- 

ing rod, 4.00 

501 Fig. 369, electrical pyramid, - $2 and 3.00 

502 Fig. 370, platina points for lightning rods, $3 to 4.00 

503 Fig. 371, electrical powder house, - - 6.00 

504 Ether cup, .---.. o.50 

505 Hydrogen gas generator for charging cannon, &c. 5.00 

506 Fig. 372, medical electrical machine, - $12 to 18.00 
507 Fig. 374, insulating alooV, - - - %a to 4.50 
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508 Fig. 374, medical jar, - - * - ^ $ 2M 

509 Fig. 374, medical electrometer, - - - 2.00 

510 Fig. 375, pair of directors with glass handles 

for administering electricity medically, - 2.50 

511 Wooden point, ditto, 0J85 

512 Amalgam for electrical machines, per box, - 0.12 

513 Brass chain for conducting electricity, per foot, 0. 4 

514 Gold cord, " " " " 0. 4 

515 Pith images, dressed, for image plates, each, 0.75 

516 ** plam, " " " 0.13 

517 Paper figures for image plates, each, - - 0.12 

518 Pith balls for electrical purposes, per dozen, 0.25 

519 Pith of elder, per stick, six inches long, - 0. 4 

520 Brass balls with stems, - - 15 cts. to 0.50 

521 Brass balls, assorted sizes, - 12 cts. to 2.00 

522 Electrical cylinders, five inches diameter, $1 ; 

six inches, ditto, $1.25 ; seven inch, ditto, 
$1.75 ; eight inch, ditto, $2.50 ; ten inch, 

ditto, 4.00 

523 Glass pillars, for conductors, each, six inches 

long, 38 cts. ; eight inch, 50 cts. ; ten inch, 

75 cts. ; twelve inch, - • - - 0.87 

524 Glass stool feet, each, 0-38 cts. to 0.50 

525 Glass rods, per pound, - - 50 cts. to 0.75 

526 Rod of sealing wax, one and a quarter inch in 

diameter, for rubbing, - . - - i.oo 

527 Glass handles, each, - - 38 cts. and 0.50 

528 Glass tube for rubbing, - - 12 cts. to 0.50 

529 Best tin foil for electrical purposes, square- 

foot, 0. 6 

530 Best tin foil, ditto, per pound, • - - 1.00 

531 Cement for electrical purposes, per pound, 0.50 
538 Price of copal, for rubbing, - 25 cts. to 0.50 
533 Price of amber, for rubbing, ... 0.50 



VOLTAIC OR GALVANIC BATTERIES, Ac. 

584 Fig. 380, simple galvanic series in porcelain 

cups, each series, ^^^ 
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585 Tig, 881, Farraday^s apparatas for showing 

an electrical current independent of the 
contact of dissimilar metals, • - • $ 2.00 

586 Fig. 382, pair of circular zinc and copper 

plates, with glass handles, ... 2»00 

587 Fig. 883, Oruikshank's trough battery, set 

of 20 pairs, - - . . . 12.0O 

588 Fig. 384, ditto, set of50 pairs, 80.00 

589 Fig. 885, galvanic battery, set of 12 pairs, 10.00 

540 Fig. 386, Hare's deflagrator, set of 100 pairs, 100.00 

541 Vig, 387, Hare's calorimeter, set of 20 pairs, 

$15 to 40.00 

542 Figs. 388 and 389, Wollaston's galvanic bat- 

tery, set of 60 pairs, - - . . 60.00 

543 Fig. 390, Van Melsen's galvanic battery, set 

of 26 pairs, ..... 2O.OO 

644. Fig. 301, cylindrical pot battery, large size, 2.60 

545 <&6 CyliDdrical pot battery, second size, - 1.75 

small size, 1.60 

547 Fig. 302, Daniel's single-cell sustaining bat- 
tery, 1.75 

648 Figs. 393, 394, 395, Peron's cells for sus- 

taining batteries, - each 2 Sets. 13cts. and O.IO 

649 Leather cups for sustaining batteries, &c. - O.50 

650 Fig. 396, Daniel's six-cell sustaining battery, 12.00 

651 Fig. 397, Daniel's ten-cell sustaining battery, 25.00 
662 Fig. 398, improved four-cell sustaining bat- 
tery, for plating 7.00 

653 Fig. 398, improved three-cell sustaining bat- 

tery for platina, 5.25 

654 Fig. 399, Smee's battery (zinc and platinized 

silver), ....-- 2.25 

655 Fig. 399, Smee's battery, extra large, - 5.00 

656 Fig. 400, Grove's battery (amalgamated zinc 

and platina), 

657 Set of four, small size, |4.50 ; medium size, 6.60 

large size, ------ 6.50 

658 Fig. 401, set of six, small size, |6 ; medium 

size, $7.50 ; large size, - - - - 9.OO 

659 Fig. 400, set of twelve, small size, |12 ; nje- 

dium size, $15 ; large size, . . . ; 18^00 
•'S60 Fig. 400, set of e\gViteexv, W^<& TOfc, - - 27.00 
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561 ¥ig, 400, set of twelve, extra large, as used 

by Prof, Morse for telegraph, - - - $ 20.00 

£62 Fig. 400, set of eighteen, extra large size, - 30.00 

563 Fig, 402, apparatus for the decomposition <^ 

water by battery, - - - - 0.76. 

564 Fig. 403, ditto for collecting the separate 

gases, $4.00 and 5.00 

565 Fig. 404, ditto, larger size, - - - 5.00 

566 Fig. 405, ditto, with Y tube, - $1.50 to 2.00 

567 Y tube, with platina wires for decomposition, 0.50 

568 Fig, 406, decomposition tube, - Si. 25 to 1.75 

569 Conducting wires with boxwood charcoal 

points for ignition, - - - - 0.12 

570 Conducting wires with st«el watch spring, or 

iron turnings for ignition and burning, - 9.12 

571 Fig. 407, powder cup, - . . . o.60 

572 Fig, 408, pistol to fire by galvanic battery, - 3.00 



MAGNETIC INSTRUMENTS. 

573 Fi^. 409, artificial bar magnets, each, four 

mch, 25 cts. ; eight inch, 50cts. and 75cts. ; 

ten inch, 75 cts. and $1 ; twelve inch, $1 and 1.50 

574 Fig. 410, artificial horse-shoe magnets, two 

mch, 31 cts. ; three inch, 50 cts. ; four and 
a half inch, 75cts. ; six inch, $1 ; eight inch, 
$1,50 ; ten inch, 2.35 

575 & 6 Fig. 411, compound horse-shoe magnet, 

six inch, 3 bars, $5 ; eight inch, do., $7.50 ; 
ten inch, do., $10 ; twelve inch, do., $12.50 ; 
twelve inch with five bars, - - $16 to 20.00 

577 Fiffs. 412 and 413, magnetic needles, from 

four and a half to five inches, 38 cts to 1.00 

578 Magnetic needles with agate or ruby caps, 

four to twelve inches, - - $2.50 to 5.50 
57^ Fig. 412, wood stand with steel point, 25 cts. ; 

l^rasa stand do., 1,00 

§80 F^- 424, astntic needle, - « • %^V^ V^ 
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581 Fig. 416, dipping needle, - - - $3 to 16.00 

582 Fig. 416, dipping needle, with graduated arch, 

t3.50 to 5.00 

583 Fig. 417, dipping needle, with graduated ring, 6.00 

584 Mariner*s compass, needle, and eight inch 

floating card, with mahogany stand and 

steel point, 1.26 

585 Fig. 418, star and circular discs of soft iron, 0.50 

586 Fig. 418, soft iron rolling armature, tl to 2.00 

587 Fig. 418, flat steel bar magnets for breaking, 

12 cts. to 0.25 

588 Fiff. 418, slender cylindrical rods and half 

links, per dozen, - - - 25 cts. to 0.50 

589 Fig. 418, cross bar armature, ... o.75 

590 Fig. 418, polished iron balls, ... o.25 

591 Fi^. 418, Robinson's forked or Y shaped soft 

iron armature, ..... o.50 

592 Fi^. 418, set of magnetic apparatus, consist- 

ing of the last seven instruments, swan and 
fishes, magnetic needle and stand, bar 
magnet, and horse-shoe magnet, in a box, 7.50 

593 Fig. 419, magnetic swan, fishes, &c., each, 12c. to 0.75 
^4 Fig. 420, magnetic Neptune, - 75 cts. to 1.00 



ELECTRO-MAGNETISM. 

595 Fig. 391, cylindrical pot battery, large size, 2.50 

596 Fig. 421, De La Rive's ring in floating battery, 1.00 

597 Fig. 422, De La Rive's ring, unproved, - 1.25 

598 Fig. 423, floating coil, - . - . l.OO 

599 Fig. 424, electro-magnet, three sizes, $1.00 ; 

$1.50 and 2.50 

600 Fig. 425, large electro-magnet, - - $20 to 40.00 

601 Fig. 426, magic circle, four sizes, with ring 

handles, $1, $1.50, $1.75, and - - 2.50 

602 Magic circle, large, with ball and socket 

handles, ---.-. 7.OO 

603 F^, 427, helix and vroTL Tod for suspension in 

the air, $1.75, *a.OO, «nd - - - ^M 
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No. 

604 Fig. 428, helix on stand, - - $2.50 and <3.00 

605 Fig. 429, circular magnetic coil, - - - 2.00 

606 Fig, 430, apparatus for Oersted's experiment 3.00 
607 -Fig. 431, ftpparatos for Oersted's experiment 

witb graduated circle, - . - - 8.60 

608 Fig. 432, galvanometer, or galvanic multiplier, 3.50 

609 Fig. 433, galvanoraeter needle suspended by 

a silk ibieiid, 8.00 

610 Fig. 434, gah^anometer, T^fith astatic needle, 7.00 

611 Fig. 435, improved gulviinometer, with ditto, 15.00 

612 Fig. 436, gold-leaf gnlvanoscopc, with magnet, 5.00 

613 Fig. 437, Barlow's electro-magnetic globe, - 3.00 

614 Fig. 438, Marches ribraUntr wire, - - 2.00 

615 Fig. 439, Barlow's spur-wbeel, - $2.50 to 3.50 - 

616 Fig. 440, ditto, two wbeela, - $4 to 5.50 

617 Fig. 441, wire revolving round a magnet, - 8.50 

618 Fig. 442, revolving magnet, - - - 5.00 

619 Fig. 443, vibrating magic circle, - - 6.00 

620 Fig. 444, electro -magnet, with three poles, - 3.00 

621 Fig. 445, magnet revolving round a wire, • 9.00 

622 Fig. 446, Ampere's rotating battery, - 6.00 

623 Fig. 447, revolving cylinders, - - - 8.00 

624 Fig. 448, Page*8 revolving armature , - - 4.00 

625 Fig. 449, revolving wheel and armatures, $6 and 7.00 

626 Fig. 460, Page's revolving magnet, - $6 and 7.00 

627 Fig. 451, Page's revolvmg magnet, with elec- 

tro-magnet, ------ 7.00 

628 Fig. 452, magnetic beam engine, - • 12.00 

629 Fig. 453, beam engine with curved armatures, 18.00 
680 Fig. 454, magnetic engine, - - - 15.00 

631 Fig. 455, bell engine, ... - 12.00 

632 Fig. 456, horizontal bell engine, - - - 20.06 

633 Fig. 467, movable wires for showing attrac- 

tion and repulsion, ... - 5.66 

684 Fig. 468, scintillating circle, - - - 8.00 

635 Fig. 459, Lockey*s coil machine with scintil- 

lating circle, 12.06^ 

636 Fig. 460, apparatus for detonating gases by 

magneto-electric spark, - - - - 25.06 

4W7 Fig. 461, Bird's inverser, - - - . 6.06 
688 Fig. 462, water regulator for modifying gal- 

C ranh shocks, - - - • . ^5a^ 



M*. 

089 Fig. 463, Seebeck's thenno-eleciiie drvv^ $ 5.00 

840 Fig. 464, thenno-magnetic rectangle, $1.75 to 2.50 

641 Fig. 465, thermo-electric reTolving rectangles, 6.00 

642 Fig. 466, flat ribboa coils, 100 feet, 84 to 8.00 
848 Fig. 567, flat wire coils, - • - 88 to 6.00 



MAGNETO-ELECTRIC MACHmES, 

FOR MEDICAL AOT) OTHSB PimPOBEB. 

844 Fig. 468, Pike's rotary magnetic machine, in 

case, - - 14.00 

845 Fi^. 469, Pike's vibrating magnetb machine, 

large size, ------ 14.00 

646 Fig. 470, Pike's magnetic machine, ribratii^ 

from both poles, 15.00 

647 Fig. 471, Pike's new portable magnetic ma- 

chines with square batteries, the instrument 
packed within the battery in neat mahogany 
or rosewood cases, four sizes, $8,810, 812, 
and extra large, 16.00 

648 Fig. 472 Pike's improved portable magnetic 

machine in polished mahogany case, large 

size, - - 10.00 

649 Fig. 472, ditto, in polished rosewood case, 10.50 

660 Fig. 472, ditto, small size, - - - - 8.00 

661 Fig. 472, ditto, small size, in rosewood case, 8.50 

662 Fig. 473, insulated conductors with wires, 

per pair, 0.50 

663 Fig. 473, ditto, with binding screws to con- 

nect wires, ------ l.oo 

664 Fig. 474, metallic plate for the foot, &c., - 0.25 

655 Fig. 474, ditto, with binding screw to connect 

wires, 0.50 

656 Fig. 475, brass hand conductors, per pair, - 0.50 

657 Fig, 475, ditto, witVi bmdin^ i^^ii^wa to con- 

nect wires, • . . * - \j^ 
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668 Fig. 476, silver conductor for the eye, ear, 

mouth, with binding screw to connect wire, t 

659 Fig. 411, inclosed magnetic machine for shocks, 

660 Fig. 478, magneto-electric machine by large 

magnet, 

661 Fig. 479, ditto, by large five bar magnet, $25 to 

662 Fig. 480, magneto-electric machine, by large 

magnet motion, by toothed wheels-, jn ma- 
hogany box, « - - - - 

663 Magneto-electric machine, by Winch, in ma- 

hogany box, 



0.50 
6.00 

50.00 
40.11 



82.00 



25.00 



CHEMISTRY. 

664 Fig. 581, bell-glass receivers, plain, 1 gallon, t 

" i gallon, 

quart, - 
pmt, 
i pint, - 
" gUl, - 

665 Bell glass receivers, stoppered, 1 gallon, 

i gallon, - 
" " quart, 

" " pint, 

ipint, 

gill, 

666 Fig. 482, glass flasks, - - 8 cts. to 

667 Fig. 483, matrass or bolt head, quart, 

" " pint, 

i pint, 
gill, 

668 Fig. 484, retorts in glass, plun, of white or 

green glass, - - gill, 

" " I pint, - 

" " pint, 

*• " quart. 



1.00 
0.75 
0.50 
0.40 
0.30 
0.25 
1.25 
1.00 
0.75 
0.50 
0.40 
0.30 
0.38 
0.50 
0.38 
0.81 
0.25 

0.25 
0.81 
0.88 
0.50 
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609 Fig. 485, retorts in glass, stoppered, of white 

or green glass, - - gill, - t 0.31 

" " ^ pint, - 0.38 

" " pint, - 0.44 

" ** quart, - 0.68 

" «* i gallon, 0.88 

"1 gallon, 1.38 

670 Fig. 486, retorts, porcelain, - - $1 to 2.50 

671 Fig. 484, retorts, stone ware, glazed, for a 

great heat, plain, - gill, - 0.40 

" " pint, . 0.62 

** »' quart, - 0.76 

" " i gallon, - 1.00 

672 Fig. 485, ditto, tabulated, gill, - - 0.50 

fpint, • - 0.63 

" pint, - . 0.76 

<< quart, - - 0.88 

" \ gallon, - - 1.25 

678 Fig. 487, retorts, iron, with long tube ground 

into neck, 7 inch, $2 ; 8 inch, - - - 2.50 
674 Ditto, with brass connecting screw and union 

for lead pipe, extra, - - - - 1.00 

676 Ditto, of wrought iron, 12 m., with long tube, 3.50 

676 Fig. 488, receivers, plain, gill, - - - 0.25 

I pint, - - 0.31 

" " pint, - - 0.38 

" quart, - - 0.50 

677 Fig. 489, receivers, tubulated, gill, - - 0.31 

*' i pint, - 0.38 

" ** pint, - - 0.44 

" " quart, - - 0.63 

678 Fig. 490, alembic for sublimation and distil- 

lation, in glass, 2.50 

679 Fig. 491, alembic for sublimation and distil- 

lation, in glazed stone ware, - - - 2.50 

680 Fig. 492, beakerglasses of thin glass, 25cts. to 0.37 

681 Fig. 493, precipitating glasses, - 15 cts. to 0.25 

682 Fig. 494, funnels of ribbed glass, gill 15 cts. ; 

half pint, 18 cts. ; pint, 25 cts. ; quart, - 0.38 

683 Fig. 494, funnels oi poxceVaiw, - 38 cts. to 0.75 
684 Fig, 494, graduated measxw^ ^^'i«8»,Vw^^> 
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63cts. ; three oz., 75cts. ; four oz., $1 ; 

eight oz., • 1.25 

Fig. 496, graduated glass jars, on foot, $1.50 to 2.50 
Fig. 497, graduated bell glass with cup and 

stop-cock, .... $2.75 to 4.00 

Fig. 498, adapters, - - - 25 cts. to 0.50 
Fig. 499, tubes of flint glass, 15 cts. to 37 cts. 

each ; per lb., 0.63 

Fig. 499, tubes of flint glass, quill size, 15ct8. 

to 25 cts. each ; per lb., - - - 1.00 
Fig. 499, tubes of glass for pressure and va- 
cuum gauges, ... 38 cts. to 1.50 
Fig. 499, tubes of porcelain, - 50 cte. to 1.00 
Fig. 499, tubes of stone ware, - 25 cts. to 0.50 
Fig. 499, tubes of lead, quarter to half inch 

diameter, per foot, ... - 0.08 

Fig. 500, dropping tube or pipet, - - 0.38 

Fig. 501, safety tube, - - 50 cts. to 1.00 

Tube funnels, - - - - 25 cts. to 0.50 
Fig. 562, test tubes, 6 cts. each ; or, per doz., 

three inch, 38 cts. ; four inch, 50 cts. ; five 

inch, 63 cts. ; six inch, - - - - 0.75 

Fig. 503, mahogany frame for test tubes, - 1.00 

Fig. 504, air thermometer tube, - - - 0.19 
Fig. 504, " " " extralarge,25c. to 0.63 

Fig. 505, " *' " with bottle, 0.50 

Fig. 505, " " " with bottle 

and scale, ------ 1.00 

Tig, 506, Boyle's thermometer, - 25 cts. to 0.50 
Fiff. 572, Woulfe's bottles, with three necks, 

half pint, 62 cts. ; pint, 75 cts. ; quart, - 1.00 
Fig. 572, bent tubes for Woulfe's bottles, 

each, - - - - «- 25 cts. to 0.38 

S tubes, for using a flask as a retort, 25 cts. to 0.63 

Stirring rods, each, « - . 6 ots. to 0.10 

Fig. 507, evaporating dishes in glass, 18 cts. to 0.50 

Fig. 507, evaporating dishes in porcelain, 15c. to 0.75 
Watch glasses for small evaporating dishes, 

per dozen, ------ 0.63 

Fig. 508, blowpipes, plain brass, 37 cts. and 0.50 
Kg. 508, blowpipes, with ball for collecting 

the moisture. « - * , 63 cts, uid 0.75 - j 
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712 Fig. 508, blowpipe wkh ball to unaerew, • $ 1.50 

718 Black's blowpipe, 0.50 

714 Fig. 509, crucibles of refraetoiy fire clay, per 

nest, 6 cte. to 0.38 

715 Crucibles with covers, each, - 25 cts. to 1.00 

716 Fig. 510, crucibles of porcelain, with or with- 

out covers, - - - - 20 cts. to 0.50 

717 Fig. 511, spirit lamps, in glass, with cap, - 0.75 

718 Spirit lamps, in braas, • - . - $1 to 2.00 

7 19 Fig. 512, mortar and pestle, iix porcelain, 50c. to 1.50 

720 Mortar and pestle, in glass, - - 50c. to 1.00 

721 Fig. 513, spatulas, best steel, - . - 0.38 

722 Fig. 514, retort stands with heavy iron foot, 

rod eighteen or twenty inches long» and 

two rings with thumb screws, - - 1.25 

723 Fig. 515, ditto, with three rings, - • 1.50 

724 Ditto, with large rectangular base, two rods, 

and four rings, 2.50 

725 Ditto, with two rods and six rings, • - 300 

726 Fig. 515, ditto, with brass foot, rod, and 

rings, $2 to 4.50 

727 Fig. 516, Cooper's lamp furnace, - - 2.00 

728 Fig. 517, Knight's assay lamp, • - - 5.00 

729 Fig. 518, Knight's chemical furnace, - $8 to 12.00 

730 Fig. 519, furnace of fire clay, with iron 

hoops, . - - - $4.50 to 7.00 

731 Fig. 520, Black's chemical furnace, - - 15.00 

732 Fig. 521, tongs for chemical purposes, $1 to 2.00 

733 Fig. 522, pneumatic trough or cistern, of ja- 

panned tin, with fixed and movable shelf, 
fourteen inches long, ten inches wide, and 

ten inches deep, 2.00 

734 Fig. 522, ditto, larger, sixteen and a half 

inches long, twelve wide, and twelve deep, 2.50 

735 Mercury troughs, from - - - $3 to 8.00 

736 Fig. 52*3, Cooper's mercurial tube, 37 cts. to 0.75 

737 Fig. 524, brass stop-cocks with double male 

screws, ------ 0.75 

738 Fig. 524, connectors, or union joints, - - 0.25 

739 Connectors, with jet, . . - . 0.38 

740 Connector, with bladder ^bl^ W^^ - - 0.38 
741 Connector, with pipe^ot ^as XixjWcXe^, - - ^SS 
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742 Brass caps, for transfer jars, with screws to 

fit stopcock, - - - 38 cts. and $ 0.50 

743 Fig. 525, bell glass with cap, two stopcocks, 

connector, jet, gas bag, pipe for gas bub- 
bles, - - - - quart, - S.I 5 

i gallon, - 4.00 

" " gallon, . . 4.26 

744 Extra large stopcocks, - - $1 and 1.50 
^45 Fig. 527, gas bag of India rubber cloth, with 

stopcock and mouthpiece, for administering 
nitrous oxide gas ; capacity, 2 to 10 galls, 

$3.50 to 5.00 

746 Gas bags of India rubber cloth, from 1 quart 

to 10 gallons, . - - - 50cts. to 4.00 

747 Gas bags, of India rubber cloth, for gas mi- 

croscopes, drummond light, Ac. from $4 to 25.00 

748 Fig. 528, gas holders, of japanned tin ; capa- 

city, 5 to 12 gallons, - - - $4 to 10.00 

749 Gas holders, of wood, 10 to 40 gallons, $5 to 8.00 

750 Fig. 534, compound blowpipe, with two ja- 

panned ^as holders ; capacity, 12 galls, each, 15.00 

761 Compound blowpipe jet, - - - - 2.60 

762 Compound blowpipe jet with two stopcocks, 4.00 

763 Fig. 533, gasometer, sliding with weights ; ca- 

pacity, 10 to 20 gallons, - - $10 to 20.00 

754 Fig. 535, pair of gasometers for compound 

blowpipe, with jet and tubes, in japanned 

tin, the pair, .... $30 to 40.00 

755 Fig. 535, ditto, in copper, - - $40 to 60.00 

756 Fig. 536, compound blowpipe and pneumatic 

cistern, combined, 21 inches long, 12 inches 
wide, and 12 inches deep, the oxygen gas 
holder containing two gallons, and the hy- 
drogen 4 gallons, the whole in japanned tin, 
with brass stopcocks and jet pipes, - 8.00 

757 Fig. 536, ditto, made of copper, - - - 10.00 

758 Fig. 536, ditto, in tin, of extra large size, - 12.00 

759 Fig. 536, ditto in copper, of extra large size, - 16.00 

760 Fig. 636, stand for charcoal in using com- 

pound blowpipe, - - - - - 1.60 
.761 Palmer's oxy-hydrogen jet, with stand for 

burning the gases, - - - - ^!^ 
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^62 Fig. 587, Gurney's oxy-bydrogen blowpipe, $ 18.00 

763 Fig. 538, hydrogen lamp, - $2, t3, and 4.00 

764 Fig. 539, bydrogen gas generator, balf gallon 

size, 14 and 5.00 

765 Fig. 539, bydrogen gas generator, gallon, to and 7.00 

766 Fig. 540, bydrogen gas pistol, - . . 0.38 

767 Fig. 541, air baUoons, for inflation with by- 

drogen gas, 

12 incbes long, 7^ incbes diameter, 0.56 

15 " " 11 " " 0.75 

19 " " 13 " " 1.25 

26 " " 17 " " 1.75 

30 " " 21 " " 2.50 

36 " " 25 " " 3.25 

768 Air balloons in tbe form of a boy, man, ele- 

pbant, ox, fish, &c., - - $4.50 to 9.00 

769 Fig. 542, eolopile, or ether jet, in glass, - 0.38 

770 " " " in brass, - 1.00 

771 Fig. 543, deflagrating jar and spoon, quart, 

75 cts. ; half gallon, $1 ; one gallon, - 1.25 

772 Fig. 544, deflagrating ladle, or spoon, - 0.25 

773 Fig. 545, Davy's safety lamp, - $2.50 to 5.00 

774 Wire gauze for experiments on flame, 25 cts. to 0.75 

775 Fig. 546, flameless lamp, - - $1.25 to 1.75 

776 Fig. 547, pulse glass, - - - . o.50 

777 Fig. 548, boiling glass, .... o.50 

778 Fig. 549, WoUaston's chryophorus, - - 1.75 

779 Fig. 550, apparatus to show specific heat, - 4.00 

780 Fig. 551, apparatus to show that diffierent 

fluids expand unequally, - - . 4.00 

781 Fig. 552, conductometer, - - - 1.75 

782 Fig. 553, instrument to show the expansion of 

metal by heat, - - - - - 1.50 

783 Fig. 554, ball and ring for showing the expan- 

sion of metal by heat, - - - - 2.25 

784 Fig. 555y pyrometer, - - - . 3,50 

785 Fig. 556, fire syringe, in brass, - - - l.OO 

786 Fig. 557, tire syringe, large size, with glass 

barrel for showing the flash of light, - 6.00 

787 Fig. 558, apparatus to show the downward 

conducting power, o£ flviids, - - - i.oo 

788 Ditto, with stand, *1.<W 
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789 Kg. 559, Marcett's steam boiler with barome- 

ter and thermometer, for experiments on 

latent heat, &c., • 15.00 

790 Fig. 560, Wollaston's steam apparatus, - 1.50 

791 Fig. 561, calorimeter, - - - - 

792 Fig. 562, pair of tin plate mirrors for radia- 

tion of heat, with stands, 12 inch diameter, 5.50 

793 Fig. 562, ditto, with iron ball and differential 

thermometer, with stands, - - - 7.50 

794 Fig. 562, ditto, in brass, thirteen inch, $20 ; 

eighteen inch, ----- 32.00 

795 Square%ox with four different radiating sur- 

faces, ------- 1.50 

796 Fig. 563, still and worm of japanned tin, - 6.00 

797 Fig. 563, ** " of copper, - - 8.00 

798 Fig. 664, Hope's eudiometer, - - - 2.50 

799 Volta's eudiometer, with platina poles, - 3.00 

800 ** " and graduated, 4.00 

801 Fig. 665, Ure's " " " 4.00 

802 Fig. 566, Pepy's gas transferrer - - 0.76 

803 Fig. 667, glass syringe for transferring, - 0.76 

804 Fig. 668, apparatus to show the condensation 

of liquids by mixture - - - $1 to 8.00 
806 Fig. 669, tube and flask holder, - - 1.60 

806 Fig. 670, apparatus for distillation and con- 

densation of liquids, with 3 retort stands, 6.00 

807 Fig. 671, apparatus for the condensation of 

gases, with a retort stand, - - - 3.60 

808 Fig. 672, WolPs apparatus, in tray, |6, $6.50, and 7.60 

809 Fig. 672, Bent tubes for Wolfs apparatus, 

26cts. to 0.38 

810 Fig. 672, Wolfs three-necked bottles, half- 

pint, 63 cts ; pint, 76cts ; quart, - - 1.00 

811 Fig. 573, Nooth's apparatus, - - - 15.00 

812 Fig. 674, Christisons apparatus for detecting 

poisons, - - - - $.400 and 6.00 

813 Fig. 676, Marsh's arsenic apparatus, - 2.60 

814 Fig. 676, retort, with cap and stopcock, - 1.60 
816 Specific gravity bottle to hold 1000 grains of 

water, 3.00 

816 Fig. 477, glass-blower's table, with doubk 

MIOWS, ^^»5i 
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817 Fig. 578, apparatus for cbemical analyBis, • • 2M 

818 Fig. 579, •' " - 5.00 

819 Fig. 680, " " $7.60 to 10.00 

820 Fig. 581, one-bulb tube, .... o.88 

821 Fig. 582, two-bulb tube, - - - - o.60 

822 Fig. 583, five-bulb potash apparatus, - - 1.25 
828 Fig. 584, drying tube, .... o.37 

824 Fig. 585, drying tube, .... o.7« 

825 Bottles with glass stoppers, 2 ounces, 14ct8. ; 

gill, 16cts. ; half-pint, IScts. ; pints, 20cts. ; 

quarts, ----,, o.25 

826 Bottles with wide mouths and glass stoppers, 

two ounces, 15cts. ^ gill, 18cts. ; half-pint, 
25ct8. ; pint, diets. ; quart, 38ct8; half- 
gallon, - 0J6 



METEOROLOGY. 

827 Fig. 686, thermometers in japanned tin case, 

6 inch, 0.63 

7 inch, 0.75 

8 inch, 0.87 
" " 10 mch, 1.00 

'* 12 inch, 1.25 

14 inch, 1.50 

With Reaumur or centigrade scale, 25cts. 
to SOcts. extra. 

828 Fig. 587, thermometers, with mahogany 

backs (Pike's improved), - 8 inch, 1.00 

10 inch, 1.25 

12 inch, 1.50 

14 inch, 1.75 

829 Fig. 587, ditto, fourteen inch, with Fahrenheit 

and centigrade scale, and movable index, - 2.50 

830 Fig. 688, ornamental mahogany frame ther- 

mometer, - - - - 12 inch, 1.75 

" " Iftvaah, 2.50 
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831 Yig, 589, mahogany frame thermometer, 

with glass in front, with flat glass, 12 inch, $ 1.75 

" " ** 14 inch, 2.00 

" " " 20 inch, 5.00 

with circular glass, 12 inch, 2.25 

" 14 inch, 2.50 

" 20 inch, 6.00 

832 Fig. 590, thermometer m morocco case, 8 in., 1.50 

833 Fig. 590, " «* " with 

Fahrenheit and Reaumur -scale, - - 1.75 

834 Fig. 590, thermometer in morocco case, three 

to six inch, - - - - $1.25 to 1.50 

835 Fig. 590, thermometer in morocco case, three 

to six inch, ivory scale, - $1.50 to 2.00 

83^ Fig. 592, self-registering thermometer for day, 

or extreme heat, ----- 2.50 

837 Fig. 592, self- registering thermometer, for 

night, or extreme cold, - - - - 2.00 

838 Fig. 591, self-registering thermometer, for day 

and night, in one frame, - - - 4.00 

839 Ditto, with improved cylinder bulbs, - - 5.00 

840 Fig. 592, self-registering thermometer for ex- 

treme heat, with index, extra large size, - 3.00 

841 Fig. 592, ditto, for extreme cold, - - 3.00 

842 Fig. 586, thermometers for sea use, in copper 

cases, 11.25 to 2.00 

843 Fig. 586, thermometers for low temperatures, 

with alcohol in tube, - . - - 2.(M) 

844 Thermometers with delicate tubes and small 

light scales for chemical experiments, 75c. to 1.00 

845 Chemical thermometer to 400 deg., 10 inch, 1.50 

" " 400 " 12 " 1.75 

400 " 14 " 2.00 

600 " 14 *' 3.00 

846 Chemical jointed thermometer to 400 deg., 

fourteen inch, ----- 4,00 

847 Chemical jointed thermometer to 600 deg., 

fourteen inch, 4.40 

848 Wollaston's barometrical thermometer, with 

copper boiler, ----- 6.00 

849 Medical thermometers, • - « $1 to 5.00 
650 Ivory steeple '' highly OTii»ai«ivVft^> ^ \j^ V^^^ 
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851 Fie. 593, thermometen for sugar bcMling, ma- 

hogany frame, three feet, - - - $ 4.00 

852 Fig. 593, thermometers for sugar boiling, 

with index, three feet, - - - - 4.50 

853 Fig. 593, thermometers for sugar boiling, ma- 

hogany frame, four feet, - - . 5.00 

854 Fig. 593, thermometers for sugar boiling, 

with index, four feet, .... 6.00 

855 Fig. 594, thermometers for sugar boiling, 

brass case, three feet, ... - 5.50 

856 Fi^. 594. thermometers for sugar boiling, 

brass case, four feet, - - - - 7.OO 

857 Figs. 595 to 603, thermometers for mantel, 

Gothic frames, over twenty-five different 
patterns, from - - - - $1 to 2.50 

858 Fig. 604, pediment barometer with thermo- 

meter, plain mounting, - - - - 10.00 

859 Fig. 605, pediment barometer with thermo- 

meter and glass door, • - $11 and 12.00 

860 Fig. 606, ditto, with large thermometer, - 16.00 

861 Fig. 607, ditto, with best circular front, $20 to 25.00 

862 Fig. 608, mountain barometer in small round 

case, 20.00 

863 Fig. G08, mountain barometer with corrections, 25.00 

864 Fig. 608, Pike's mountain barometer for aca- 

demies, (fee, - - - - $10 and 12.00 

865 Fig. 609, Pike's standard barometer, - - 22.00* 

866 Fig. 610, marine barometer on gimbals, $20 to 25.00 

867 Fig. 611, Troughton's mountain barometer, 

with brass frame and portable folding staves 

and gimbals, ----- 45.00 

868 Fig. 612, wheel barometer, mahogany frame, 

dial, eight inch, $12 ; ten inch, - - 15.00 

869 Fig. 612, wheel barometer, rosewood frame, 

eight inch, $15; ten inch, $18; twelve 

inch, - 25.00 

870 Fig. 612, wheel barometer, with rosewood 

case inlaid with pearl, - - - - 25.00 

871 Fig. 613, prognosticator, or storm-glass, - 1.25 

872 Fig. 614, differential thermometer, on stand, 1.60 

873 Fig. 615, Howard's '' " 1.50 
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874 fig. 616, hygrometer for showing the dryness 

or moisture in the air, <&c. - - - S 2.50 

876 Fig. 617, Saussure's hygrometer, - - 5.00 

876 Fig. 618, DanielPs " - - 14.00 

877 Fig. 619, Mason's " - $3.50 to 5.00 

878 Fig. 619, ditto, stand, packed in rosewood case, 7.00 

879 Fig. 620, Jones's hygrometer, - - - 5.00 

880 Fig. 621, Leslie's thermometric hygrometer, - 6.00 

881 Fig. 622. conical rain gauge, ... 2.60 

882 Fig. 623, cylindrical rain gauge, with gradu- 

ated tube, --.--- 7.60 

883 Fig. 623, *• *' with float, - 6.00 

884 Fig. 624, Lind's wind gauge, - - $6 to 8.00 

885 Fig. 626, Cumming's statical thermometer, - 26.00 



SPECTACLES, EYE-GLASSES, &c. 

886 Fi^. 628 and 632, gold spectacles, with single 

joints, octagon, oblong, or oval eye, $7 and 8.00 

887 Figs. 629 and 632, ditto, extra fine, - 9 and 10.00 

888 Figs. 630 and 631, gold spectacles, double 

jointed, with slide or tumpin, $8 and 9.00 

889 Figs. 630 and Fig. 631, ditto, extra fine, $10 to 13.00 

Best pebble eyes, extra, for concave, - 2.50 
" " for convex, - 1.76 

890 Figs. 629 and 632, silver spectacles, single 

jointed, $2.00 ; extra, - - - - 2.25 

891 Figs. 630 and 631, silver spectacles, double 

jointed, with slide or turnpin, - - - 2.00 

extra, $2.25 to 2.50 

892 Fig. 635, steel spectacles, blued, of fine quality, 

single joints, very elastic and light, with 
octagon, oblong, or oval eyes, $2 to 2.50 

893 Fig. 635, ditto, of good quality, $1.25 and 1.50 

894 " inferior, - 62cts. to 1.00 

895 Figs. 633 and 634, steel spectacles, blued, of 

fine quality, very elastic and light, double 
joints, with oval, oblong, or octagon eyes. 
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896 Fig. 634, steel spectacles, good quality, $1.25 and ^. X 
807 Fig. 634, ditto, of inferior quality, 76ct8. and ) OC 

898 Steel spectacles, stout, highly polished, oval 

eves, turnpin on sliding bows, best quality 
glasses, 75cts. ; inferior, - - . ij.JS 

899 & 900 Fi^. 636, tortoise-shell spectacles, very 

light, single jointed, $2 ; double, - - ^Sf) 

901 Tortoise-shell spectacles, silver sides, 92.50 to ^' >0 

902 Gilt, and ^It on silver spectacles, $2 to u.'*^ 

903 German sdver spectacles - - 50ct8. to i.' ^^ 

904 Horn-mounted '* - - 75cts. to l.S' 

905 Fig. 637, spectacles for reading • and public 

speaking, in fine steel, silver, or gold 
mounting, .... $1.50 to^rj 0.00 

906 SpectAcles for eyes that have been couched, fl tb ' ^ CH^ 

907 Fig. 638, spectacles with folding side glasses, 

of blue or neutral tint, for weak or in- 
flamed eyes, in fine elastic steel, $4.50 and (^00 

908 Ditto, of ordinary quality, - - $1.50 to ;i.50 

909 Ditto, with silver mounting, - $3 to tJ.OO 
All the above are set with best concave or 

convex, blue, neutral tint, or green glasses, 
and a morocco case included. 
Spectacles, with blue or green convex glasses, 

extra, ^ 21 

** with blue or green concave glasses, extra, '.'"i) 
*' with truly ground periscopic glasses, 

extra, - . . - . ii.^O 

" with best Brazil pebbles, convex, extra, i 7 ri 

concave, " 2.50 

" with divided glasses for two sights, 

extra, ----- 0.50 

910 Fig. 639, morocco spectacle cases, fine quality, 0.12 

911 Fig. 639, " " " ordinary, 0.10 

912 " ** " long, for 

ladies' spectacles, - - - - - 0.12 

913 Spectacle cases in tortoise shell, silver mount- 

ed, $2.50 to 4.50 

914 Spectacle cases in German silver, 50 ct&. to 0.75 

915 ** " in steel, . - - - 0.38 
913 Fig. 640, eye glasses, in black horn mounting, 

round, Q.63 
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917 Fig. 641, eye glasses in black liorn mounting, 

square, % 0.63 

918 Fig. 642, eye glasses, in tortoise shell mount- 

ing, ----.-. 1.00 

919 Eye glasses, in silver mounting, - - |1 to 1.25 
9^0 Fig. 642, eyeglasses, in fine steel mounting, |1 to 1.25 

921 Fig. 643, " ** in gold plated " |2 to 8.00 

922 Fig. 644, *' " " •' " $3 to 6.00 

923 " " in solid gold " 6.00 

924 Fig. 645, reader, in gold, plated " 

large size, - - - - - |4 to 6.00 

925 Fig. 646, eye glasses for both eyes, in black 

horn mounting, ----- 1.25 

920 'g. 646, eye glasses for both eyes, in tortoise- 

shell mounting, 1.75 

927 Jbig. 647, eye glasses for both eyes, in fine 

steel mounting, ----- 2.26 

928 Fig. 647, eye glasses for both eyes, in silver 

mounting, ------ 2.00 

929 Fig. 648, eye glasses for both eyes, in gold 

plated mounting, - - - - $6 to 7.00 

930 Fig. 648, eye glasses for both eyes, in gold 

plated mounting, with spring, - $5 to 15.00 

931 Fig. 647, eye glasses for both eyes, in solid 

gold, $6.50 to 10.00 

982 Fig. 649, folding eye glasses, folding into 

pearl or shell cases, - - $3, $4, and 6.00 

983 Fig. 650, reading glasses, horn mounted, $1, 

$1.60, and 2.00 

984 Fig. 651, readii^ glasses in pearl and silver 

mountbfif, $8 to 10.00 

986 Fig. 662, videscope, a large, magnificent lens, 
mounted with sliding tubes, clamp, &c., to 
screw to the table for reading, drawing, 
&c., $6 and 5.50 

936 Fig. 653, goggles to guard the eye from 

wind and dust, - - - 75cts. to 1.25 

937 Fig. 664, goggles, or eye protectors, of wire 

gauze, .... $1 and 1.25 

938 Fig. 655, goggles for squintmg, - - 0,88 

939 Fig. 666, " improved, - 1.50 
9#0 Fig, 65h magnifiers, ia b\Mk\tfsni m^ciraai^affi^ ^A^v 
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941 Hg. 058, magnifien, in black horn mounting, 

larger, t ' ')^- 

942 Fig. 059, " " for burning, 4w. '?; 

943 Fig. 660, '< bellows-shaped, 1 lens, • -i 

944 Fig. 660, " " 1 fens, larger, 75 

945 Fig. 661, " « 2 " - 1 ^<' 

946 Fig. 661, " " 2 " lai^er, ^ • 

947 Fig. 662, " . " 3 " 

948 Fig. 662, " " 3 " larger, 

949 Fiff. 663, watch-maker's magnifier, in black 

nom, - *4 

950 Fig. 664, engraver's eye glass, in black horn, ^ 

62ct8. and Jx w 

951 Fig. 666, " in cocoa wood, large, ;* -^ 

952 Fig. 665, " '* extra, 

953 Fig. 666, " with two lenses, in me- 

tal cases, $1.50 to 

954 Fig. 666, " with two periscopic 

lenses, improved, 

955 Fiff. 667, hand magnifier, in metal rim and 

long handle, ..... 

956 Fig. 668, hand microscope, or doublet, with 

two lenses, 

957 Fig. 669, " " larger, 75cts. and 

958 Fig. 670, Stanhope lens, - - . . 

959 Fig. 671, Imenand cloth prover, in wood box. 



•>!. 



960 Fig. 671, 




« 


brass. 




961 Fig. 672, 




« 


" extra finish. 


0.88 


962 Fig. 673, 




« 


with slide head, 


1.00 


963 Fig. 674, 




(( 


folding in brass. 


0.75 


964 Fig. 674, 




(( 


best finish *' 


1.25 


965 Fig. 674, 




« 


German silver. 


1.50 


966 Fig. 675, 


woollen provers. 


of 


large size, $1.50 to 


2.00 



TELESCOPES, &c. 

967 Opera glasses, single, in plated or gilt mount- 
ing, $1 to 2.00 

Pd5 Opera glasses, single, eirt^ta, - • *^\ft ^.^ 



pikb'b, au, moB oaxalooux. 4ft. 

(^ fig. 675, opera glasses, double, for both eyes, 

<Mrdinai7, $8to$ 4.00 

^0 Fig, 676, opera glasses, doable, for both eyes, 

good quality, ... $3«50 to 5.00 

'^^l Fig. 677, opera glasses, double, with superior 

achromatic lenses, in ivory mounting, $6 to 12.00 
^^2 Fig. 678, opera glasses, double, with superior 

. achromatic lenses, in black mounting, $7 to 15.00 
^^3 Fig. 678, opera glasses, double, with superior 
achromatic lenses, in tortoise-shell mount- 
ing, $15 to 22.00 

rig, 679, Galilean telescopes, one draw, 50c., 
extra large, ------ 1.00 

^'^. 679, Galilean telescopes, two draw, 75c., 
f^" jxtra large, ------ 1.25 

^ ^ ^. 680, Galilean telescopes, three draw, $1, 

extra large, ------ 1.50 

077 Fig. 681, pocket achromatic telescopes, six- 
teen inch, three draw, - - - $6 to 6.00 

978 Fig. 681, pocket achromatic telescopes, twen- 

ty-two inch, three draw, - - . 8.00 

979 Fi^. 681, pocket achromatic telescopes, thirty 

mch, three draw, ----- 12.00 

980 Fig. 682, pocket achromatic military tele- 

scopes, fifteen inch, six draw, $7.50 to 10.00 

981 Fig. 682, pocket achromatic military tele- 

scopes, twenty inch, six draw, - - 10.00 

982 Fig. 682, pocket achromatic military tele- 

scope^ twenty-four inch, six draw, $12 to 15.00 

983 Fig. 682, pocket achromatic military' tele- 

scopes, thirty inch, five draw, - $14 to 16.00 

984 Fig. 682, pocket achromatic military tele- 

scopes, thirty inch, four draw, - $12 to 20.00 

985 Fig. 683, ditto, ditto, the above with sun 

shade, extra, - - - 50 cts. to 1.50 

986 Leather case for military telescopes, $2 to 4.00 

987 Fig. 685, achromatic ship telescope, best 

glasses, with one, two, or three, brass slid- 
ing tubes and sun shade, - $9 and 10.00 

988 Achromatic ship telescope, with leather body, 

$11 to 13.00 
969 Fi^. 685, ship telescopes with common glasses, 7.00 
900 Telescopes, extra large and extra power, $22 to 25.00 



LENSES, <feo. 

991 Fig. 686, plane glasg. If diameter, - $ 0.13 

992 Fig. 687, double codtcx lens, " - 0.38 

993 Fig. 688, doable concave " ** d8ct8. to 0.62 

994 Fig. 689, plano-convex " " 50cts. to 0.62 

995 Fig. 690, plano-concave " " fiOcts. to 0.62 

996 Fig. 691, meniscus " . " ' ^-^^ 

997 Set of lenses for showing their form and pro- 

perties; consisting of double convex, doable 
concave, plano-convex, plano-concave, me- 
niscus or concave-convex, and plain glass, 

all with ground edges, 1} inch diameter, - l.iO 

Set of four first, 2 inches diameter, - - 3.50 

3 •* - - 6.00 

998 Cosmorama lenses, convex, 1 inch diameter, 2.50 

999 " " 6 inch " 1.75 

1000 " " 5 mch " 1.25 

1001 " *' 4 inch " 1.00 

1002 " " 3 inch " 0.75 

1003 Magic lantern lenses, the pair, 2 inch, 1.25 

1004 " " 2^ inch, 1.75 

1005 " " 3 inch, 4.00 

1006 " " Scinch, 5.50 

1007 " " 4 inch, 6.50 

1008 Microscope lenses, double convex, one inch 

focus and upwards, J inch diameter, - 0.38 

1009 Microscope lenses, double convex, half inch 

focus, SOcts. ; quarter inch focus, 63cts. ; 

one eighth inch focus, - - - - 0.88 

1010 Microscope lenses, plano-convex, one inch, 

50cts. ; three quarter inch, 63cts ; half- 
inch, 75cts. ; quarter inch, - - - 0.88 

1011 Microscope lenses, diameter, 1^ inches, 38cts. to 1.00 

1012 Telescope lenses, for eye-glasses, 3 Sets, to 0.50 

1013 " for object, 26cts. to 1.00 

1014 " " superior, 6 ft. focus, 1.25 

1015 " concave, for Gregorian eye- 

glass, - 38cts. to 0.50 

1016 " achiomaXk^i, \^ 'vaaV, - 2.50 
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1011 Daguerreotype lenses, from • $1.25 to $3.00 

1018 '' achromatic, $2 to 8.00 

1019 Set of three lenses for compound microi^pe 

condenser, 1^ inch diameter, - - 1 .25 

1020 Set of two lenses for solar microscope con- 

denser, 2 inch diameter, 1.12 

1021 " " " 2| " 1.87 

1022 " " " 3 " 2.00 

1023 " " for telescope, 6 ft. focus, 1.76 

1024 Camera obscura lenses, 25cts. ; and lai^r, to 1.50 

1025 Fig. 692, model of double convex lens with 

converging rays, - - - - - 1.00 

1026 Fig. 693, model of plano-convex lens with 

converging rays, ----- I.OO 







MIRRORS. 








1027 Magnifying n^^rors, 8 inches diameter, 

1028 " ** 6 " " 




5.00 
1.75 


1029 




5 


« 


u 




1.00 


1030 




4 


« 


ti 




0.63 


1031 




3 




a 




0.50 


1082 Diminishing 

1083 " 




6 
5 








2.00 
1.26 


1034 




4 




(( 




0.88 


1035 




3 




it 




0.75 


1036 Cylindrical 
1037 




6 
5 




u 

it 




2.00 
1.60 


1038 




4 




fi 




1.12 


1039 Mirrors with 


nme 


faces, 


- 


- 


$2 to 


8.00 


1040 Grotesque mirrors, - 






$2 to 


6.00 



OPTICAL INSTRUMENTS. 

1041 Fig. 694, model of the eye, - • - 5.00 

1043 Fig. 695, image on tbe reidna^ - • ^^K^ 
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1048 Fkr. 606, iiiBtnunent for showing the nature 

cf Tision, t 6.00 

1044 Fig. 607, muscles of the eye, - - - 2J{0 

1046 Figs. 604 to 697, set of the ahore four in- 
struments, 18.00 

1046 Figs. 694, 696, and 697, set of the first, 

third, and fourth, 11.00 

1047 Fig. 698, prisms, d7ct8., $1, $1.50, $2, and 3.00 

1048 Fig. 698, prisms, mounted, - - $2 to 5.00 
1040 Compound prisms of three diflbrent kinds of 

glass, each having a different refractiTe 

power, 3.00 

1050 iig. 699, instrument for the lecomposition of 

l^ht, 1.00 

1051 Fig. 700, gkss hox for experiments on re- 

fraction, .... $4 and 5.50 

1052 Fig. 701, optical diagonal machine, four 

inch, $1.75 and 2.50 

1058 Fig. 701, optical diagonal machine, five 

inch, $2.25 and 2.50 

1054 Fig. 701, optical diagonal m|phine, six 

inch, $2.76 and 3.00 

1055 Prints for diagonal machine, fourteen inch 

by twenty- two inch, per dozen, - - 1.00 

1056 Fig. 702, portable camera obscura, $2.50, 

$3.50, and 6.00 

1057 Fig. 703, camera obscura for draughtsmen, 8.00 

1058 Fig. 704, Daguerreotype apparatus, rose- 

wood camera with German arrangement of 
achromatic lenses, mounted in brass tubes, 
with rack and pinion motion, - - - 25.00 

1059 Stand for camera, - - - - $3 to 5.00 

1060 Two coating boxes, per pair, . - - 4.60 

1061 Mercury box of cast iroii, on foot, - - 1.50 

1062 Plate vice, for holding the plates while 

cleaning, - - - - - - 1.75 

1063 Buff sticks, 0.25 

1064 Thermometer for mercury box, - - - 0.38 

1065 Glass spirit lamp, - - - 20 cts. to 0.75 

1066 Head rest to fasten to chair, - - - 3.00 
1061 Daguerreotype p\a\^, m^dixoci ^vze, $3 doz. 

quarter size, . . - - « ^.s^ 
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1068 Fig. 706, camera lucida, - - - $8 to $12.00 

1069 Fig. 707, graphic mirror, 

1070 Fig. 708, polemoscope, • 

1071 Multiplying glass, - 

1072 Fig. 709, Claude Lorraine glass, 
. six glasses, - - - 

1078 Claude black glass mirrors. 



- $10 to 12.00 
5.00 
50 cts. to 3.00 
with four to 

$1.50 to 8.00 
2.50 



POLARIZATION OF LIGHT. 

1074 Fig. 711, prism for double refraction, $2.50, 

$4, and 5.00 

1075 Nichol's prism, 5.00 

1076 Tourmaline plates, - - - $2 to 6.00 

1077 Fig. 712, tourmaline polariscope, - $4 and 4.50 

1078 Variety of crystals set in cork frames between 

glass plates, for preservation, used with the 
polariscope, each - - - 0.75 

1079 Figs. 717 to 722, selenite designs, in polished 

mahogany frames, - - each $2.50 to 4.00 

1080 Fig. 723, Biot*s reflecting polariscope, - 86.00 

1081 Fig. 724, polariscope, with six selenite de- 

signs in case, ----- 25.00 

1082 Fiff. 725, brass frame, for showing the tran- 

sient polarizing structure communicated by 
pressure to a piece of annealed glass, - 8.50 

1083 Fig. 728, brass frame for showing the same 

by the unequal application of heat, - 2.00 

1084 Fig. 726, brass frame and glass plate for 

showing the same by bending, - - 5.00 

1085 Fig. 729, five unannealed glasses for show- 

ing the tints of polarized light, - - 8.00 

1086 Ten ditto, 15.00 

1087 Two rectangular pieces of unannealed glass, 

which may be placed over or across each 
other, for showing the tints of polarized 
light, 2.60 

1088 Savarre polarwng eye-^eee, • - ^S:^ 
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MAGIC LANTERNS AND SLmERS. 

1080 Fig. 731, maffic lantern, with <h1 lamp and 
reflector, and 12 slides, in mahogany frames 
and box, - - lens 2 inch diameter, t 5.50 

1000 Fig. 731, " 2i " 8.00 

1001 Fig. 731, " 8| " 10.50 

1002 German magic lantern slides with paper 

edges, - - - 75cts., $1.00, and 1.50 

1003 Fig. 732, phantasmagoria lanterns, lenses 

4 to 4^ inch diameter, .... 15.00 

1004 Fig. 733, improved phantasmagoria lanterns, 

lenses 3 inch diameter, with spring to hold 

sliders* brass adjusting tubes, and solar lamp, 1 4.00 

1005 Fig. 733, " lenses 3 j inch diameter, 15.00 

1006 Fig. 733, «* " 4 " 18.00 
1097 Fig. 736, pair of improved lanterns for dis- 
solving views, . . - - - 50.00 

1008 Maffic lantern sliders, comic and amusing 
subjects, in great variety, sliders, 2} inch 
wide, 9 in. long, with 4 or 6 views, per doz. 4.50 

1099 Ditto, sliders 3 in. wide, 12 in. long, per doz. 9.00 

1100 " 4 " 15 " 5 views, 15.00 

1101 Fig. 737, movable comic sliders, representing 

a great variety of amusing changes, by 
drawing the loose slide, a few of which 
are enumerated, viz. 



Blooming of carnation pink, 

** rose. 

Bleeding nun. 
Death on the pale horse, 
Chrysalis worm and butterfly. 
Mount Vesuvius and eruption, 
Tight-rope dancing, 
Fencing, 

Moss rose blooms, and exhi- 
bits Cupid, 
Tailor and goose, 
Boy and beer barrel, 
Turk's head and eyes to move. 



Blacksmith at work. 
Tailor 
Barber 

Shoemaker ** 
Ship firing, 

** in storm, 
Jim Crow, 
Winter and summer. 
Old man and death. 
Dragon and movable wings, 
Sailor and dance, 
Trying to get through the 
world. 



And a great variety oi ol\ier%, \AOTsx3kmftXQ^i& to mention. 
Price, 3 "m. ^JiVAe, WiK^c\a.\ V\ft.,A^^5i&. 
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1102 Dioramic sliders, beautiful views, with mov- 

ing objects, shipping, <fec. each, - - $ 2.60 

1103 Dioramic views of City Hall, Astor House, 

Trinity Church, Custom House, &c., with 
passengers, <fec. * - - - - 4.00 

Set of astronomical sliders, 11 sUdes, three of which are 
movable, containing 32 diagrams, viz. 



1 Rotundity of the earth 

(movable), 

2 System of Ptolemy, 

3 " Copernicus, 

4 ** Tycho Brahe, 

5 " Newton, 

6 Telescopic view of the 

Moon, 
1 *^ '* Jupiter, 

8 " " Saturn, 

9 Comparative sizes of the 

planets, 

10 Comparative distances of 

the planets, 

1 1 Orbit of a comet, 

12 Comet of 1811, 

1 3 Signs of the zodiac, 

1 4 Inclination of the planets* 

orbits, 

15 Direct and retrograde mo- 

tion. 



16 The seasons, 

17 Phases of the moon, 

18 The earth's shadow, 

19 Ditto, 

20 Ditto, 

21 Cause of the moon's 

eclipse, 

22 Cause of the sun's eclipse, 

23 Inclination of the moon's 

orbit, 

24 Eclipse of sun (movable), 

25 ** moon " 

26 Spring tide at new moon, 

27 " at full moon, 

28 Neap tide, 

29 The constellation Ursa 

Major, 

30 The constellation Orion,. 

31 Portion of the milky way, 
82 Various nebulae. 



1104 Fig. 740, 3 sizes, 

1105 Fig. 740, 

1106 Fig. 740, largest 



in. long, 2| in. wide, $ 7.50 
12 " 3 " 15.00 

15 " 4 " 20.00 



fO MOVABLE ASTROKOMICAL mAOtLAUB. 

MOVABLE ASTRONOMICiVL DIAGRAMS, 

TU£ MOTION PRODUCED BT RACK-WORK. 



1107 No. 1, the solar Bystem, showing the revo-' 

lution of all the planets with their satel- 
lites round the sun, . . . . | 5.75 

1108 No. 2, the earth's annuid motion round the 

sun, showing the parallelism of its axis, 
thereby procmdng the seasons, - - 5.00 
1100 No. 3, this diagram illustrates the cause <^ 
spring and neap tides, and shows the moon's 



phases, during its revolution, - - . 4.25 

1110 No. 4, Uiis diagram illustrates the apparent 

direct and retrograde motion of Venus or 
Mercury, and also its stationary appearance, 4.00 

1111 No. 5, a diagram to prove the earth s rotun- 

dity, 3.75 

1112 No. 6, this diagram illustrates the eccentric 

revolution of a comet round the sun, and 
shows the appearance of its tail at different 
points of its orbit, .... 5.25 

1113 No. 7, The diurnal motion of the earth, 

showing the rising and setting of the sun, 
illustrating the cause of day. and night, by 
the earth's rotation upon its own axis. - 4.00 

1114 No. 8, this diagram illustrates the annual 

motion of the earth round the sun, with 

the monthly lunations of the moon. - 5.75 

1115 No. 9, this diagram shows the various eclips- 

es of the sun with the transit of Venus, 4.00 

1116 Or the whole set in a box with lock and key, 38.00 

1117 Constellations in six sliders ; their situation 

with regard to the north pole is denoted by 
an arrow. 

Slider No. 1. — 1, Aries ; 2, Taurus ; 3, Ge- 
mini; 4, Cancer. 

Slider No. 2. — 5, Leo \ ^, Vir^o ; 7, Libra ; 
8, Scorpio. 
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Slider No. 3. — 9, Sagittarius ; 10, Capricor- 
nus ; 11, Aquarius ; 12, Pisces. 

Slider No. 4. — 13, Draco and Ursa Minor ; 
14, Cepheus and Cassiopeia ; 16, Andro- 
meda and Triangula ; 16, Auriga. 

Slider No. 5. — 17, Perseus and Caput Medu- 
sae; 18, Bootes and Canes Yenatici; 19, 
Hercules and Cerberus ; 20, Cygnus and 
Lyra. 

Slider No. 6. — 21, Antinous and Aquila ; 
22, Ophiuchus and Serpens ; 23, Canis Ma- 
jor and Minor; 24, Cetus. $12.00 

1118 Set of five slides, illustrating water spouts, 

from Dr. Lardner's lectures, the set, - 10.00 

1119 Set of six slides, illustrating auroras, from 

Dr. Lardner's lectures, the set, - - 12.00 

1120 Fig. 741, natural history sliders, in sets of 

twelve slides, three sizes ; — 

9 inches long, 2 J wide, containing 36 views, 5.00 

1121 12 " 3 " " 36 " 12.60 

1122 15 " 4 " " 60 " 20.00 

1123 Figs. 741 and 742, set of natural history 

sliders, in fifty-six slides, and over 200 
diagrams, of which twenty-four sliders are 
mammalia, seven birds, four amphibia, five 
fishes, eight insects, eight worms, with book 
explaining the whole, ... - 100.00 

1124 Separate sliders, each, .... 2.00 

1125 Fig. 743, costumes of all nations, in twelve 

sliders, forty-eight views large size, - - 20.00 

1126 Fi^. 743, modem costumes of nations, fifty- 

six sUders, containing above 290 figures — 
viz. 4 England, 3 France, 5 Austria, 1 
Iceland, 4 Kussia, Greenland, and Lapland, 
3 Turkey, 4 Tartary and Circassia, 4 China, 
3 Persia and Arabia, 3 Empire of Cabul, 
1 Birman Empire, 5 Hindostan, 2 Greece, 
3 Java and Asiatic Islands, 3 Egypt and 
Abyssinia, 4 Tripoli and North Africa, 4 
South Sea Islands and northwest coast of 
America, 100.00 
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1127 Ancient Costumes in six sliders, and twenty- 

five figures, 1 12.00 

1128 Fiff. 744, Scripture history sliders, in twelve 

slides, \\z, : — 

Slider No. 1. — Adam and Eve driven out of 
Paradise, Gen. c. 3, v. 24 ; Ila^r and 
Ishmael, Gen. c. 21, v. 14; Isaac blessing 
Jacob, Gen. c. 27, v. 23. 

Slider No. 2. — Joseph sold into Eijypt, Gen. 
c. 37, v. 28 ; Joseph meeting his father. 
Gen. c. 50, v. 1 ; the finding of Moses, 
Ezod. c. 2, V, 5. 

Slider No. 3. — The ark of the covenant, 
Exod. c. 25, V. 10 ; the dress of the hi&rh 
priest, Exod. c. 28, v. 2 ; the altar of m- 
cense, Exod. c. 30, v. 1. 

Slider No. 4. — The altar uf burnt offering, 
Exod. c. 27, V. 1 ; an Aaronite or scribe, 
Exod. c. 28, V. 40 ; the golden candlestick, 
Exod. c. 25, V. 31. 

Slider No. 5. — Return of the spies, Num. c. 
13, V. 23 ; the brazen serpent. Num. c. 21, 
V. 9; Balaam and his ass. Num. c. 22, 
V. 22. 

Slider No. 6. — Samson and the lion. Judges 
c. 14, V. 6 ; presentation of Samuel, 1st 
Sam. c. 1, V. 28 ; Samuel in the temple, 
Ist Sam. c. 3, V. 10 ; Elijah fed by ravens, 
1st Kings, c. 17, v 6. 

Slider No. 7. — David and Goliath, 1st Sam. 
c. 17, V. 51 ; David dancing before the 
ark, 2d Sam. c. 6, v. 14 ; Nathan reprov- 
ing David, 2d Sam. c. 12, v. 7. 

Slider No. 8. — The annunciation, Luke, c. 1, 
V. 28 ; the birth of Christ, Luke, c. 2, v. 
16 ; Christ brought to the temple, Luke, 
c. 2, V. 22. 

Slider No. 9.— The flight into Egypt, Matt, 
c. 2, V. 13 ; the holy family, Mark, c. 1 ; 
Christ and the woman of Samaria, John, c. 

4, V. 7. 
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Slider No. 10. — Christ stilling the tempest. 
Matt. c. 8, V. 24; the good Samaritan, 
Luke, c. 10, V. 30 ; the lord of the vine- 
yard and laborer. Matt. c. 20, v. 12. 

Slider No. 11. — ^Tlie return of the prodigal 
son, Luke, c. 15, v. 20; trial of Peter's 
faith, Matt. c. 14, v. 29 ; Herodias with 
the head of John the Baptist, Mark, c. 6, 
V. 28. 

Slider No. 12. — ^The crucifixion, John, c. 19, 
V. 30 ; the women at the sepulchre, Mark 
c. 16, Y. 5 ; the resurrection, Matt. c. 28, 
V. 9 ; the disciples at Emmaus, Luke, c. 
24, v. 31. 9 32.00 

129 Fig. 744, Set of Scripture sliders, in 14 
slides, two of which are movable, viz : — 

1, Milton's council, spirit moving on the 
waters, creation of sun, creation of moon 
and stars. 

2, Adam and Eve in Paradise, Adam and 
Eve driven from Paradise, Cam slaying 
Abel, flood. 

3, Tower of Babel, flight of Lot from Sodom, 
Abraham ofifering Isaac, Jacob's vision. 

4, Moses found in the bulrushes, Moses and 
the burning bush, Moses receivmg the Law, 
spies with the grapes of Eschol. 

5, Samson slaying the lion, Samson and 
the carcase, Samson and gates of Gaza, 
Samson and death. 

6, David playing the harp before Saul, judg- 
ment of Solomon, Job and his comforters, 
Daniel in lions' den. 

7, New Testament, annunciation to Mary, 
birth of our Saviour, shepherds and angels 
praising God. 

8, Flight into Egypt, baptism of our Saviour, 
miraculous draught of fishes, Nicodemus 
and Christ at night. 

9, Christ at the well and Samaritan woman, 
Christ in the ship in a storm, Christ heal- 
ing the sick, Chnst raising the dead. 
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10, Christ bloasinff liUk children, Christ 
giving sight to the blind, Christ's Transfi- 
guration, Christ's entry into Jerusalem. 

1 1, Judas betraying with a kiss, Pilate wash* 
ing his hands, Jesus scourged, Jesua 
crowned with thorns. 

12, Jesus bearing his cross, crucifixion, as- 
cension, end. 

13, movable, Israelites crossing the Red Sea, 
with the overthrow of the l^ryptian host. 

14, movable, Ark, with Noah, his family, and 

the animals entering. The set, 1 86.00 

1130 Set twelve Scripture history sliders, thirty- 

six figures, 24.00 

1131 Noah, his family, and animals entering the 

ark, movable, . - . - . 3.25 

1132 Israelites crossioff the Red Sea with the 

Egyptians pursunff, movable, - - 3.25 

1133 Single views on Scripture subjects, - - 0.88 

1134 Splendid views in the Holy Land, and select 

Scripture subjects, viz. Jerusalem, Beth- 
] ell em, Nazareth, Bethany, Damascus, 
Nineveh, Tiberius, Antioch, Patmos, Fords 
of Jordan, Seven Churches of Asia, ruins 
of Tyre, with many others of a similar 
character, each, from - - $3.60 to 6.50 
1136 Views of the progress of intemperance in 

the drunkard's stomach, nine slides, - 18.00 

1136 Views of progress of intemperance ; 1, in- 

vitation to drink ; 2, sickness and repent- 
ance ; 3, relapse ; 4, expecting wife ; 6, 
ruined family ; 6, robber, - - - 18.00 

1137 Set of twenty sliders on intemperance, - 25.00 

1138 Cromatrope sliders, producing a variety of 

most brilliant revolutions and changes, pro- 
duced by means of two revolving wheels 
of painted glass turning in opposite direc- 
tions while in the lantern, a variety of pat- 
terns, paintings three and three and a half 
inch diameter, - - - - $6 to 6.60 

1139 Rack cromatrope slides, - - - $6 to 7.50 

1 140 View of the muscVes oi \\ve\vft^iiL \«v^\^t^, - ^.00 
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1141 View of the nerves of the head and face, - t5.00 

1142 " heart and lungs, - - - 5.00 

1143 " skuU, 8.60 

1144 "ear, 8.00 

1145 ." neck, 8.00 

1146 " skin, 2.00 

1147 '' bones of the hand and foot, - 8.50 

1148 Various slides giving motion to ships, ani- 

mals, &c. .... $2.50 to 8.50 
1140 Fig. 745, botanical sliders, representing 48 

flowers, 12 slides, . - - - 20.00 

1150 Fig. 745, *' 12 in. long; 8 in. wide, 14.00 

1151 Botanical sliders, in 14 slides, or 50 views, 

illustrating botany, from germination of 

seeds, to the most beautiful flowers, trees, 

&c., with book explaining the whole, - 84.00 
Slider 1. — 1, cellular tissue ; 2, cellular ducts ; 

8, woody fibre ; 4, spiral vessels. 
Slider 2. — 5, spiral vessels in leaf ; 6, vascular 

ducts ; 7, forms of roots ; 8, forms of stem. 
Slider 3. — 9, section of exogenous stem ; 10, 

section of sassafras wood; 11, sections of 

endogenous stem. 
Slider 4. — 12, fern stem ; 1 3 , forms of leaves ; 

14, leaf of gleditsia; 15, pitchers of Ne- j 

penthes, <fec. 
Slider 5. — 16, pitcher of Dischidia; cuticle 

and stomata; 18, section of apple leaf; 

19, section of oleander leaf. 
Slider 6. — 20, forms of stamens; 21, struc- 
ture of pistil ; 22, monstrous carpels ; 23, 

structure of seed vessel. 
Slider 7. — 24, process of fertilization ; 26, 

germination of seed ; 26, algae (sea- weeds) ; 

27, lichen, Iceland moss. 
Slider 8. — 28, fungus, amanita ; 29, rafflesia 

arnoldi ; 30, chara flexis ; 31, moss, bryum 

csespiticum. 
Slider 9. — 32, tree fern ; 33, endogens, sac- 

charum officinale (sugar cane) ; 34, phoenix 

dactylifera (date palm) ; 85, colchicum au- 

tumnale (meadow saffrony 
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Slider 10. — 86, Zingiber officinale (ginger 
plant) ; 87, ezogens, zamia horrida ; 38, 
atropa belladonna (deadly nightshade). 

Slider 11. — 39, linaria communis (snap- 
dragon) ; 40, convolvulus major ; 41, eri- 
cs (heaths). 

Slider 12.— 42, anthemis pyrethrum (pelli- 
tory) ; 43, tamarindus indica (tamannd) ; 
44, camellia japonica. 

Slider 18.— 45, passiflora magniflora (gre- 
nadilla) ; 46, cardamine pratensis (lady's 
smock) ; 47, ficus carica (Fig). 

Slider 14.-^8, cactus speciosisnma ; 49, 
ligusticum scoticum; 50, myristica mos- 
chata (nutmeg). 
1152 Set of kinjro and queens of England, from 
William the Conqueror to Queen Victoria, 
9 sliders, 37 portraits, . - - - $ 18.00 
1158 Set of four views of public buildings, viz. 

1. St. Paul's, London ; Pavilion at Brigh- 

ton ; South wark Bridge, London. 

2. Westminster Abbey ; Falls of Niagara ; 

Waterloo Bridge, London. 

3. St. Peter's Church at Rome ; Fingal's 

Cave ; Parthenon at Paris. 

4. Mount St. Michael, Cornwall ; Military 

Hospital, Paris ; Island of Staffa. 
With description, - - - price 10.00 

1154 Set of select humorous subjects, in twelve 

sliders, with description, - - - 24.00 

1155 Set of History of France, in 42 sliders, hav- 

ing three or four views on each, - - 26.00 
All the sliders are of full size, four inches 
wide, where not otherwise specified. 
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MICROSCOPES. 

Na 

1156 Fig. 746, flower microscope with one lens 

and point, -----.$ 1.12 

1 157 Fig. 746, ditto, two lenses and forceps, - 1.60 

1 158 Fig. 747, insect microscope with two lenses 

small size, ------ 1.00 

1159 Fig. 747, ditto, large size, - - - 1.25 

1160 Fig. 748, universal single microscope, in ma- 

hogany case, ----- 3.50 

1161 Fig. 748, ditto, with mirror, - - - 4.50 

1162 Fig. 749, compound and smgle microscope, 9.00 

1163 Fig. 750, improved compound and single 

microscope with rack adjustment, - * 15.00 

1164 Fig. 751, compound microscope, - - 10.00 

1165 Fig. 751, ditto, with one power only, and 

smaller size, ------ 4.00 

1166 Fig. 752, large compound microscope, with 

rack adjustment, ----- 20.00 

1167 Fig. 753, Culpepper's microscope. $15 to 25.00 

1168 Fig. 754, Gould's compound and single 

microscope, - - - - - - 12.00 

1169 Improved compound and single microscope, 

mounted on folding legs, pillar, and joint, 

138 to 42.00 

1170 Achromatic microscope, with three powers, 20.00 

1171 Fig. 755, achromatic microscope, with five 

powers, --.-.- 70.00 

1172 Fig. 756, improved achromatic microscope, 

1130 to 150.00 

1173 Fig. 757, solar microscope, with three inch 

condensing lens, in brass mounting, with 

three rack motions, . - - - 50.00 

1174 Ditto, with five inch condenser, - - 75.00 

1175 Ditto, with three inch condenser, and one 

rack motion, - - - - - - 42.00 

1176 Ditto, with three inch condenser, and com- 

mon mounting, 25.00 

1177 Ditto, with two inch condenser, and t\vT«i^ 

rack motions, framework a\\ oi \>T%ai&, - ^S^Ss^ 
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1178 Solar microscope with two mch condenser, 

and one rack moUon, - - - - $ 35.00 

1179 Fig. 758, solar microscope, for opaque and 

transparent objects. - - - $60 to 100.00 

1180 Fig. 759, ozyhydrogen microscopes, - $80 to 150.00 

1181 Fig. 760, set of 6 ivory sliders, each contain- 

ing four objects for the microscope, - 3.00 



MISCELLANEOUS. 

1182 Fig. 761, numeral frame with 144 balls,^ - 0.88 

1183 Figs. 762 to 773, set of twelve geometrical 

solids, 1.25 

1184 Set of thirty geometrical figures in neat rose- 

wood case, ------ 6.00 

1185 Fig. 774, dissected cone, - - $1,25 to 2.00 

1186 Set of sixty-four one inch cubes, - - 1.25 

1187 Set of 144 specimens of minerals, arranged 

and labeled in three trays, and mahogany 

box with lock, 12.00 

1188 & 9 Fig. 775 to 779, ear trumpets, - W to 1.25 

1190 Fig. 780, ear trumpet with flexible tube, - 2.25 

1191 Fig. 781, breast pump, ... - 5.00 

1192 Figs. 781 and 782, breast pump with cup- 

ping apparatus, three cups, - - - 9.00 

1193 Breast and cupping apparatus, with scarifi- 

cator, 15.00 

1194 Lacquer For brass, per bottle, - - - 0.25 

1195 White varnish For silvered articles, clock 

dials, &c., ------ 0.25 

1196 Preparation for silvering thermometers, clock 

dials, &c., per ounce, - - - - 0.12 

1197 Diamonds for cutting glass, - - $3 to 5.00 

1198 Platina wire, per ounce, $10 ; per dwt., - 0.75 

1199 " foil, " " $10; " " - 0.75 

1200 Spongy platina, arranged for hydrogen 

lamps, - - ... - 0.38 



